A report on all cyclones that formed in 2017, with detailed season statistics and
records that were achieved worldwide this year.

Compiled by Nathan Foy at Force Thirteen, December 2017, January 2018
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Cover photo: Himawari-8 Visible-RGB image of Cyclone Ernie at peak intensity on April 7, 2017
Below photo: GOES-16 True Color image of Hurricane Jose whilst stalling off the US East Coast on September 20,
2017.
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1.1. 2017 in Summary

Activity in 2017 has been near average, influenced by neutral ocean temperature anomalies to begin with,
developing into a La Nina event late on in the year. Worldwide storm numbers have been slightly below

average. ,
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The year began incredibly slowly, not seeing its first

nameable storm until January 27, and the first storm

not being named until February 4. By some criteria, it Top image: Sea Surface Temperature anomalies in January
was the latest formation date for the first storm of the 2017, versus the lower image, showing SST anomalies in
year since 1928. December 2017. The images best show the development of
By February 27, worldwide ACE was the lowest to -date the La Nina from the beginning to the end of the year.
since 1931, before it began to recover.

March became a pivotal month of the year, when two landfalling major cyclones & Enawo and Debbied
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explosively intensifying into a Category 5 storm, but losing its intensity just as quickly. The month of May saw

major cyclone Donna threaten Vanuatu and New Caledonia, where significant damage was reported in more

isolated localities.

Near the end of May, Force Thirteen released its predictions for the year, calling for 15 named storms in each
the Atlantic and Eastern Pacific basins. Both basins exceeded this prediction by three. In the Western
Pacific, 25 storms were expected, and 5 in the North Indian Ocean. The predictions also called for a 95%
chance of above average activity in the South China Sea, and a high chance of significant storm activity on
one or both sides of Mexico.

The rest of the year is probably best mentioned independently of the first five months, as activity levels
drastically increased. In the Atlantic, six hurricanes in a row caused serious issues in the Caribbean and
United States, mostly in the form of Hurricane Harvey, Irma, and later on by Maria.

Hurricane Harvey delivered devastating flooding to Texas after making landfall as a Category 4 in August,
becoming one of the costliest cyclones on record.

Hurricane Irma delivered 8 Category five landfalls throughout the Caribbean, more than any other cyclone in
history, and accounting for over a quarter of all Category five landfalls worldwide in the last twenty years.
Hurricane Irma made the most intense known landfall on any of the Lesser Antilles when it arrived in
Barbuda, narrowly surpassing a hurricane that struck Guadeloupe in 1825. Along with Maria, it is the first
time that two major hurricanes have struck the Lesser Antilles since 1899, and the second time since 1780.
Hurricane Ophelia, later in the year, came within 12 hours of striking Ireland as a fully tropical hurricane, but
lost its status shortly before arriving. It maintained much of its strength, however, and caused a severe

ﬁ impact.
‘/ ‘

—~ THIRTEEN



In the Eastern Pacific, Hurricane Dora became the first hurricane to be captured by the new GOES -16
satellite which was launched earlier in the year. This was followed by two major hurricanes, including the
strongest of the year, Fernanda, which almost reached Category 5 status.

Other major hurricanes of the year in the Eastern Pacific were Kenneth and Otis, which explosively
intensified in an unlikely location without supportive sea surface temperatures. Landfalling storms of the
year were Beatriz, Calvin, Lidia, Max, and Selma.

The Western Pacific saw no less than twenty -one tropical cyclones enter the South China Sea, believed to
be the highest number recorded and certainly the highest in the satellite era. Thirty -four cyclones formed
in total in the basin, with eleven becoming typhoons. The strongest storms were Typhoon Noru, whose
erratic track lasted for nearly three weeks including a brief Category 5 peak; and Typhoon Lan, which
became the strongest storm of the year as it traversed northwards out at sea, eventually reaching Japan.

Despite the activity in the Atlantic this year, it was much less deadly than last year, but still the second
deadliest since 2008. The North Indian Ocean saw its deadliest year since 2009, since 2004 in the South
Indian, and 1986 in the Australian region. Approximately 2,448 were killed in all cyclones this year,
compared to 2,933 last year and a ten -year average of 17,537. Overall, approximately 3.6 million people
have been killed by tropical cyclones in recorded history.

With an estimated 449,104 buildings damaged or destroyed by Atlantic hurricanes, in real terms 2017 is
the most devastating season in the Atlantic Ocean, ahead of 1998 (383,524). Overall, approximately 29.4
million buildings have been damaged or destroyed by tropical cyclones in recorded history.

In 2017, there were 70 tropical cyclone landfalls, the highest since 2008. There were a total of 42
landfalling storms, the highest since 1996.
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1.2. Historical Perspective
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With 87 total storms, 2017 ends with a fairly average total. The 1960 -2017 average now stands at 90.7.
Due to lack of satellite imagery, years prior to the 1960s are not typically included in the data, however,
since the data is readily available, the 1884-2017 chart has also been included below the 1960 -2017 chart.
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1960s but often had gaps in their coverage, until geostationary satellites covered the Atlantic and Pacific
by the mid 1970s. Since then, numbers have stabilised and have generally been on a slight downward

possibly due to the beginning of air patrols after the war. Polar orbiting satellites started operating in the
trend overall.

gradually increased as shipping lanes handled more traffic in storm prone areas and communications were

In 1884, only ship and land reports existed resulting in the lower humbers reported. These numbers
improved. Aircraft first intercepted cyclones in the 1940s, coinciding with a slight increase in numbers,
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The following chart shows the trend with number of tropical depressions, storms, hurricanes, majors, and
Category 5 storms. In the early years of satellite imagery, more tropical depressions were recognised,
potentially due to the lack of quality of the images and more stringent criteria in place today. The reverse
effect is likely true for the stronger storms, with primitive satellite imagery failing to detect or sufficiently
justify a more intense storm. Until the late 1970s, satellite imagery was vastly inferior to reconnaissance
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Rank Year Tropical Storms Hurricanes Major Hurricanes Category 5

1 2005 107 55 28 10

2 1970 106 38 17 4

= 1971 106 65 22 6

4 1974 103 40 13 0

5 1985 102 56 27 2

= 1990 102 64 23 5

= 1992 102 59 37 5

8 1994 101 52 30 5

9 1964 99 52 23 6

= 1984 99 56 22 1

11 1996 98 57 26 5

= 2015 98 55 39 9

13 1967 97 54 16 4

= 1989 97 60 25 7

15 1973 96 45 12 4

= 2000 96 48 22 4

17 1966 94 47 14 2

= 2006 94 49 29 7

= 2013 94 45 20 6

20 2008 93 40 25 1

= 2012 93 49 25 3

22 1963 92 44 19 2

= 1968 92 49 18 4

= 1978 92 50 19 1

= 1986 92 55 21 3

= 2001 92 51 24 2

27 1958 91 44 21 8

= 1965 91 39 17 8

= 1972 91 61 24 2

= 1981 91 52 16 1

= 1997 91 61 31 13

19702010 Avg 91 50 23 4

32 1980 90 50 26 3

= 2009 90 40 21 5

1960-2000 Avg 90 41 30 4

34 1975 89 46 19 3

= 1982 89 50 24 2

= 2003 89 54 26 6

37 1987 88 44 18 4

= 2004 88 49 30 7

, = 2007 88 48 22 5

/ . 40 1961 87 38 18 7

4 = 1993 87 52 23 2

THIRTEEN = 2016 87 47 25 7

= 2017 87 41 21 5




Additionally, this year we have provided landfall statistics for the preceding 63 years. A landfall is defined
as the point in which the center of a cyclone moves over a landmass 0 this still applies when an eye is

present, although some agencies define a landfall as the edge of the eye moving over land. An incidence
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Worldwide Tropical Cyclone Landfalls by intensity per year
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Also provided below is a map indicating where the storm activity has occurred this year, in terms of how
many cyclones existed within each 5x5 degree square.
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2. The 2017 Datasheet

Since 2014, we have compiled datasheets showing all the storms of the year based on several criteria. This
provides easy access to particular records about storms that occurred this year.

The columns, reading from left to right, show: The storm name, basin of formation, date of formation (year,
month, day), date of dissipation (year, month, day), Peak intensity in miles per hour, lowest central
pressure in millibars, Saffir-Simpson Hurricane Wind Scale Category, and secondary peak in mph and mb.

Formed Dissipated Intensity
Name Basin | Year M D Year M D |Peak mpl Lowmb SSHS Sec mph Secmb
Irma AL 2017 8 30 2017 9 12
Maria AL 2017 9 16 | 2017 9 30
Lan WP 2017 10 16 2017 10 23
Ernie SI 2017 4 6 2017 4 10
Noru WP 2017 7 20 2017 8 8
Enawo SI 2017 3 3 2017 3 10
Jose AL 2017 9 5 2017 9 22
Fernanda EP 2017 7 12 2017 7 22
Harvey AL 2017 8 18 2017 9 1
Kenneth EP 2017 8 18 2017 8 23
Banyan WP 2017 8 11 2017 8 16
Otis EP 2017 9 11 2017 9 19
Talim WP 2017 9 2017 9 18
Donna SP 2017 5 2017 5 10
Debbie SP 2017 3 24 2017 3 28
Doksuri WP 2017 9 11 2017 9 15
Lee ll AL 2017 9 22 2017 9 30
Hato WP 2017 8 20 2017 8 23
Ophelia AL 2017 10 9 2017 10 16 3
Gert AL 2017 13 2017 17 3
Eugene EP 2017 7 2017 12 3
Khanun WP 2017 10 12 2017 10 16 2
Katia AL 2017 9 5 2017 9 2
Sanvu WP 2017 8 28 2017 9 2
Cook SP 2017 4 8 2017 4 11 2
Hilary EP 2017 7 21 2017 7 30 2
Dora EP 2017 6 25 2017 6 28 2
Ockhi NI 2017 11 29 2017 12 5 2
Nesat WP 2017 7 26 2017 7 30 1
Damrey WP 2017 11 2017 11 1
Nate AL 2017 10 4 2017 10 1
=2
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H Formed Dissipated Intensity
Name Basin | Year M D Year M D | Peak mph Lowmb SSHS Secmph Sec mb
Irwin EP | 2017 7 22| 2017 8 1 85 980 1 65 996
Franklin AL | 2017 8 7 | 2017 8 10 85 981 1 60 998
Saola WP | 2017 10 19 | 2017 10 29 75 975 1 60 985
Carlos Sl 2017 2 4 | 2017 2 11 75 976 1
Dineo Sl 201y 2 13 | 2017 2 16 75 977 1
Mora NI 2017y 5 27 | 2017 5 30 75 978 1
Frances Sl 2017 4 27 | 2017 4 30 75 980 1
Ella SP | 2017 5 9 | 2017 5 14 75 980 1
Max EP | 2017 9 13| 2017 9 15 75 985 1
Norma EP | 2017 9 13| 2017 9 15 75 985 1
Tembin WP | 2017 12 20 | 2017 12 26 70 975 TS 60 985
Nanmadol WP | 2017 7 2 | 2017 7 4 70 985
Merbok WP | 2017 6 11 | 2017 6 12 65 985
Pakhar WP | 2017 8 24 | 2017 8 27 65 985 TS 45 996
Lidia EP | 2017 8 29| 2017 9 3 65 987 TS
Talas WP | 2017 7 15| 2017 7 16 60 985 TS
Blanche Sl 2017 3 5 12017 3 60 990 TS
Mawar WP | 2017 8 31 | 2017 9 3 60 990 TS
Cindy AL | 2017 6 20| 2017 6 23 60 992 TS
Rina AL | 2017 11 6 | 2017 11 9 60 995 TS
Alfred SP | 2007 2 16 | 2017 2 20 60 995 TS
Greg EP | 2017 7 17 | 2017 7 26 60 1000 TS
Dahlia Sl 2017 12 2 | 2017 12 3 50 985 TS
Hilda Sl 2017 12 27 | 2017 12 28 50 985 TS
Haitang WP | 2017 7 28 | 2017 7 31 50 985 TS
Nalgae WP | 2017 8 1 | 2017 8 5 50 990 TS
03s Sl 201y 1 27 | 2017 1 29 50 991 TS
Maarutha NI 2017 4 15 | 2017 4 16 50 992 TS
Arlene AL 2017 4 20| 2017 4 21 50 993 TS
Bart SP | 2007 2 21| 2017 2 22 50 995 TS
o8P SP | 2007 2 22| 2017 2 22 50 996 TS
KarTak WP | 2017 12 13 | 2017 12 22 50 996 TS
Philippe AL | 2017 10 28 | 2017 10 29 50 997 TS
Adrian EP | 2017 5 9 2017 5 11 45 994 TS
Caleb Sl 2017 3 23 | 2017 3 27 45 995 TS
Fernando Sl 2017 3 8 | 2017 3 10 45 998 TS
Haikui WP | 2017 11 10 | 2017 11 12 45 998 TS
Beatriz EP | 2017 5 31 | 2017 6 2 45 1001 TS
Pilar EP | 2017 9 23| 2017 9 25 45 1002 TS




_ Formed Dissipated Intensity
Name Basin | Year M D Year M D | Peak mph Lowmb SSHS Sec mph Sec mb
Ramon EP | 2017 10 4 | 2017 10 5 45 1002 TS
Kulap WP | 2017 7 21 | 2017 7 26 45 1002 TS
Bret AL | 2017 6 19| 2017 6 21 45 1005 TS
Emily AL | 2017 7 31| 2017 8 2 45 1005 TS
Don AL | 2017 7 17 | 2017 7 19 45 1009 TS
Sonca WP | 2017 7 21 | 2017 7 25 40 094 TS
Greg Sl 2017 5 1 | 2017 5 1 40 997 TS
Cempaka Sl 2017 12 1 | 2017 12 1 40 998 TS
14P SP | 2017 4 5 | 2017 4 6 40 998 TS
Guchol WP | 2017 4 | 2017 6 40 1000 TS
Kirogi WP | 2017 11 18 | 2017 11 19 40 1000 TS
Muifa WP | 2017 4 24 | 2017 4 27 40 1001 TS
Roke WP | 2017 7 21 | 2017 7 22 40 1002 TS
Jova EP | 2017 8 12 | 2017 8 13 40 1003 TS
Calvin EP | 2017 6 11 | 2017 6 13 40 1004 TS
Selma EP | 2017 10 27 | 2017 10 28 40 1004 TS
Lee AL | 2017 9 15| 2017 9 18 40 1007 TS
23W WP | 2017 10 8 | 2017 10 10 35 1000 TD
01w WP | 2017 1 7 | 2017 1 16 35 1002 TD
22W WP | 2017 9 23 | 2017 9 25 35 1002 TD
11E EP | 2017 8 4 | 2017 8 5 35 1006 TD
o2w WP | 2017 4 14 | 2017 4 15 35 1006 TD
29W WP | 2017 11 6 | 2017 11 7 35 1006 TD
08E EP | 2017 7 18 | 2017 7 20 35 1007 TD
26W WP | 2017 10 18 | 2017 10 19 30 1002 TD
04L AL | 2017 7 5 | 2017 7 7 30 1009 TD

These intensity values are based upon existing information and our own analysis and is correct to our best
estimations as of January 2, 2018. Many storms have their intensities measured by satellites alone, unless
they make landfall or is intercepted by a reconnaissance plane. Thus, most typhoons and southern
hemisphere cyclones at peak intensity are merely estimates and may be higher or lower.
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2.2. Storms listed by amount of landfalls

Only storms that made landfalls are shown below.

Name
Irma
Philippe
01w
KaiTak
Nanmadol
Talim
Harvey
Nate
Bret
Franklin
Maria
Cook
22W
Haitang
Khanun
Nesat
Noru
Pakhar
Saola
Cindy
Emily
Katia
Beatriz
Calvin
Lidia
Max
Selma
Maarutha
Mora

Alfred

Blanche

Debbie
Hilda

S~ Dineo
O,
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Basin
AL
AL

WP
WP
WP
WP
AL
AL
AL
AL
AL
SP
WP
WP
WP
WP
WP
WP
WP
AL
AL
AL
EP
EP
EP
EP
EP
NI
NI
SP
Sl
SP
Sl
Sl

Formed Dissipated

Year M D Year M D Landfalls
2017 8 30 2017 9 12 -
2017 10 28 2017 10 29 4
2017 1 7 2017 1 16 4
2017 12 13 2017 12 22 4
2017 2017 4 4
2017 2017 18 4
2017 18 2017 9 3
2017 10 4 2017 10 8 3
2017 6 19 2017 6 21 2
2017 8 7 2017 8 10 2
2017 9 16 2017 9 30 2
2017 4 8 2017 4 11 2
2017 9 23 2017 9 25 2
2017 7 28 2017 7 31 2
2017 10 12 2017 10 16 2
2017 7 26 2017 30 2
2017 20 2017 8 2
2017 24 2017 27 2
2017 10 19 2017 10 29 2
2017 6 20 2017 6 23 1
2017 7 31 2017 8 1
2017 9 5 2017 9 1
2017 5 31 2017 6 2 1
2017 6 11 2017 6 13 1
2017 8 29 2017 9 3 1
2017 9 13 2017 9 15 1
2017 10 27 2017 10 28 1
2017 4 15 2017 4 16 1
2017 5 27 2017 5 30 1
2017 2 16 2017 2 20 1
2017 3 5 2017 3 6 1
2017 3 24 2017 3 28 1
2017 12 27 2017 12 28 1
2017 2 13 2017 2 16 1

11




2.2. Storms listed by amount of landfalls (continued)

Only storms that made landfalls are shown below.

Enawo Sl 2017 3 3 2017 3 10 1
23W WP 2017 10 8 2017 10 10 1
Damrey WP 2017 11 1 2017 11 4 1
Doksuri WP 2017 9 11 2017 9 15 1
Hato WP 2017 8 20 2017 8 23 1
Kirogi WP 2017 11 18 2017 11 19 1

Lan WP 2017 10 16 2017 10 23 1
Merbok WP 2017 6 11 2017 6 12 1
Sonca WP 2017 7 21 2017 7 25 1
Talas WP 2017 7 15 2017 7 16 1
Tembin WP 2017 12 20 2017 12 26 1
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2.3 Storms listed by countries affected

Srp} wxsvqgw
landfall occurs when the center of the eye or the center of circulation crosses over land, not if the
peripheral or even central core of the storm moves over land.

Name
Irma
Maria
Nate
Philippe
Doksuri
Bret
Franklin
Harvey
Ophelia
Mora
Cook
Carlos
22W
Haitang
Khanun
Nesat
Pakhar
Talas
Cindy
Emily
Katia
Beatriz
Calvin
Lidia
Max
Pilar
Selma
Maarutha
Ockhi

Alfred
Blanche
Debbie

@ Hilda

—~ TH Donna

Basin
AL
AL
AL
AL

WP
AL
AL
AL
AL

NI
SP
Sl

WP

WP

WP

WP

WP

WP
AL
AL
AL
EP
EP
EP
EP
EP
EP

NI
NI
SP
Sl
SP
Sl
SP
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Formed Dissipated

Year M D Year M D Countries
2017 8 30 2017 9 12 -
2017 9 16 2017 9 30 3
2017 10 4 2017 10 8 3
2017 10 28 2017 10 29 3
2017 9 11 2017 9 15 3
2017 6 19 2017 6 21 2
2017 8 7 2017 8 10 2
2017 8 18 2017 9 1 2
2017 10 9 2017 10 16 2
2017 5 27 2017 5 30 2
2017 4 2017 4 11 2
2017 2 4 2017 2 11 2
2017 9 23 2017 9 25 2
2017 7 28 2017 7 31 2
2017 10 12 2017 10 16 2
2017 7 26 2017 7 30 2
2017 8 24 2017 8 27 2
2017 7 15 2017 7 16 2
2017 6 20 2017 6 23 1
2017 7 31 2017 8 2 1
2017 9 5 2017 9 1
2017 5 31 2017 6 1
2017 6 11 2017 6 13 1
2017 8 29 2017 9 3 1
2017 9 13 2017 9 15 1
2017 9 23 2017 9 25 1
2017 10 27 2017 10 28 1
2017 4 15 2017 4 16 1
2017 11 29 2017 12 5 1
2017 16 2017 20 1
2017 5 2017 6 1
2017 24 2017 28 1
2017 12 27 2017 12 28 1
2017 5 2 2017 5 10 1
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_ Formed Dissipated
Name Basin Year M D Year M D Countries
Dineo Sl 2017 13 2017 16 1
Enawo SI 2017 3 2017 10 1
01w WP 2017 1 7 2017 16 1
23W WP 2017 10 8 2017 10 10 1
29W WP 2017 11 6 2017 11 1
Damrey WP 2017 11 1 2017 11 4 1
Hato WP 2017 8 20 2017 8 23 1
KarTak WP 2017 12 13 2017 12 22 1
Kirogi WP 2017 11 18 2017 11 19 1
Lan WP 2017 10 16 2017 10 23 1
Mawar WP 2017 31 2017 9 3 1
Merbok WP 2017 11 2017 12 1
Nanmadol WP 2017 7 2 2017 1
Noru WP 2017 7 20 2017 8 1
Saola WP 2017 10 19 2017 10 29 1
Sonca WP 2017 21 2017 25 1
Talim WP 2017 9 8 2017 9 18 1
%
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Image: NEXSAT imagery of Hurricane Irma affecting the British Virgin Islands on September 6, 2017. Irma
made ten landfalls and affected at least ten different countries in the Caribbean and beyond.
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2.3. Storms listed by death toll

Only storms that caused fatalities are listed below. Unconfirmed reports and missing persons are not
counted towards these totals. Information is correct as of January 2, 2018.

Formed Dissipated
Name Basin Year M D Year M D Fatalities
Tembin WP 2017 12 20 2017 12 26 195
Irma AL 2017 8 30 2017 9 12 134
Maria AL 2017 16 2017 30 129
Enawo Sl 2017 3 2017 10 99
Harvey AL 2017 18 2017 1 91
KarTak WP 2017 12 13 2017 12 22 091
Hato WP 2017 20 2017 23 33
Sonca WP 2017 21 2017 25 32
Cempaka Sl 2017 12 1 2017 12 25
Lidia EP 2017 8 29 2017 9 3 7
Dineo SI 2017 2 13 2017 2 16 7
Cindy AL 2017 6 20 2017 6 23 3
Katia AL 2017 9 5 2017 9 9 3
Bret AL 2017 6 19 2017 6 21 2
Gert AL 2017 8 13 2017 8 17 2
Noru WP 2017 7 20 2017 8 8 2
Jose AL 2017 9 5 2017 9 22 1
Khanun WP 2017 10 12 2017 10 16 1
1"HIRTEEN
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Storms listed by injured persons

Only storms that caused injuries are listed below. Unconfirmed reports are not counted towards these
totals. Due to scarcity of information for some storms, this information may not reflect the true situation,
however of the storms we do have injury information on, it is likely to be accurate. Values listed in /talics
are estimated numbers. Information is assumed correct as of January 2, 2018.

Name
Enawo
Irma
KaiTak
Maria
Harvey
Bret
Cindy
Emily

Basin
Sl

AL
WP
AL
AL
AL
AL
AL

Formed Dissipated
Year M D Year M D Injured
2017 3 3 2017 3 10 253
2017 8 30 2017 9 12 119
2017 12 13 2017 12 22 78
2017 9 16 2017 9 30 6
2017 8 18 2017 9 1 4
2017 6 19 2017 6 21 2
2017 6 20 2017 6 23 2
2017 7 31 2017 8 2 1

Storms listed by missing persons

Only storms that have missing persons are listed below. Unconfirmed reports are not counted towards
these totals. Values listed in /talics are estimated numbers. Please note that missing persons are usually
considered to be fatalities after a period, and this information may change. Information is assumed correct
as of January 2, 2018.

Formed Dissipated
Name Basin Year M D Year M D Missing
Tembin WP 2017 12 20 2017 12 26 163
’l
THIRTEEN
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2.4. Storms listed by monetary damages

At present, only Atlantic storm damages are listed in the table. These are current estimates as of
January 2, 2018. It is acknowledged that the data could change significantly as more information arrives.

Formed Dissipated

Name Basin Year M D Year M D Damages $m
Harvey AL 2017 8 18 2017 9 1 -
Irma AL 2017 8 30 2017 9 12

Maria AL 2017 9 16 2017 9 30 33180

Bret AL 2017 6 19 2017 6 21 3

Cindy AL 2017 6 20 2017 6 23 1

Emily AL 2017 7 31 2017 8 2 0.2

=
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Formed Dissipated

Name Basin Year M D Year M D Buildings dmg.
Harvey AL 2017 8 18 2017 9 1

Irma AL 2017 8 30 2017 9 12

Maria AL 2017 9 16 2017 9 30

Dineo SI 2017 2 13 2017 2 16
KarTak WP 2017 12 13 2017 12 22

Sonca WP 2017 7 21 2017 7 25
Tembin WP 2017 12 20 2017 12 26
Hato WP 2017 20 2017 23 754
Bret AL 2017 19 2017 21 505
Nesat WP 2017 26 2017 30 114
Khanun WP 2017 10 12 2017 10 16 17
Cindy AL 2017 6 20 2017 6 23 7
Emily AL 2017 7 31 2017 8 2 5
Franklin AL 2017 8 2017 8 10 5
Katia AL 2017 9 2017 9 9 5
01w WP 2017 1 2017 1 16 4
=
Q 1"HIRTEEN

2.5. Storms listed by buildings damaged

Only storms that caused building damages are listed below. Unconfirmed numbers are not counted
towards these totals. Due to scarcity of information for some storms, this information may not reflect the

true situation. Information is assumed correct as of January 2, 2018.

18



Storms listed by buildings destroyed

Only storms that caused building destruction are listed below. Unconfirmed numbers are not counted
towards these totals. Due to scarcity of information for some storms, this information may not reflect the

true situation. Information is assumed correct as of January 2, 2018.

Formed Dissipated

Name Basin Year M D Year M D Destroyed
Irma AL 2017 8 30 2017 9 12

Maria AL 2017 9 16 2017 9 30

Harvey AL 2017 8 18 2017 9 1

Dineo SI 2017 2 13 2017 2 16
KarTak WP 2017 12 13 2017 12 22
Tembin WP 2017 12 20 2017 12 26

Bret AL 2017 6 19 2017 6 21 401
Nesat WP 2017 7 26 2017 30 52
Haikui WP 2017 11 10 2017 11 12 5
Emily AL 2017 7 31 2017 8 2

Khanun WP 2017 10 12 2017 10 16 2

=
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2.6. Storms listed by evacuees

Only storms that caused known evacuations are listed below. Unconfirmed numbers are not counted
towards these totals. Due to scarcity of information for many storms, this information may not reflect the
true situation. Information is assumed correct as of January 2, 2018.

Formed Dissipated

Name Basin Year M D Year M D Evacuees

Irma AL 2017 8 30 2017 9 12 -
Harvey AL 2017 8 18 2017 9 1 504337
Enawo Sl 2017 3 3 2017 3 10 110000
Nesat WP 2017 7 26 2017 7 30 70000
Jose AL 2017 9 2017 9 22 17000
01w WP 2017 1 2017 1 16 7206
Franklin AL 2017 8 2017 8 10 4092
Katia AL 2017 9 5 2017 9 9 4000
Maria AL 2017 9 16 2017 9 30 4000
Haikui WP 2017 11 10 2017 11 12 20
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2.7. 2017 Storm Timeline

Below shows the progression at six -hourly intervals of worldwide tropical cyclone activity in 2017.
All intensity categories are in correspondence with the Saffir -Simpson Hurricane Wind Scale.
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2017 Storm Timeline
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3. Notable Storms of 2017
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Image: GOES-16 visible imagery of Hurricane Irma passing through the Leeward Islands in September

2017.

This section contains more detailed reports and analysis on a selection of notable storms of the year
worldwide. Not all storms that are considered notable are included in this section, though storms that

require further explanation and exploration are shown.
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3.1. Cyclone Dineo

Cyclone Dineo was the first cyclone to strike kL "%
Mozambique since Subtropical Storm Dando in \
2012. It was also the second furthest south
tropical cyclone landfall in eastern Africa, after
Domoina of 1984, which made landfall just six
miles further south. However, Dineo is the most
southerly hurricane strength landfall on the
continent.

As well as this notable point, another is how far
the storm travelled inland whilst remaining a
tropical cyclone. It retained tropical storm status
until 12:00 UTC on February 17th, whilst located
over Zimbabwe. Its rotation gradually slowed as
Dineo entered Botswana, still delivering copious 1 75mph 977mb
amounts of rainfall to the area. By February 18th, v

Dineo lost its circulation and degenerated into a

remnant low over Namibia, and remained

traceable until February 20th when what little was

left of the storm emerged over the subtropical waters of the South Atlantic. The system had tracked over
land for approximately 1,500 miles by this point in time, and no other storms to date have been traceable
as its own entity from one side of the African continent to the other.

Forecasts from all organisations underestimated how long
Dineo would survive as a tropical cyclone after landfall, and
indeed both the Joint Typhoon Warning Center and Meteo
Jvergi hmwgsrxmryi h ehzmwsvmi
landfalld almost two days prior to their imposed obligations.

Hmr i

An estimated 200mm of rainfall fell in rural parts of Manica
and Safala provinces of Mozambique, with over 100mm
falling in Inhambane and Gaza provinces. Over 20,000
buildings were damaged, mostly in the form of de -roofing.
Around 8,000 buildings were destroyed. Water supplies to
several cities in Mozambique were cut for some days, but had
returned by February 20th.

Image: Cyclone Dineo surviving as a
tropical depression over the Botswana/
Namibia border

U.S. Navy
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3.2. Cyclone Enawo

Cyclone Enawo was the strongest storm to make
landfall in Madagascar since Cyclone Gafilo of
2004. Enawo was the 25th most intense storm in
the basin.

Operationally, Enawo was designated a Category
5 cyclone by Force Thirteen, but was revised
downwards after the fact due to the storm not
maintaining the required characteristics for
enough time.

At one time, Enawo threatened to impact
Madagascar at peak intensity, but developed
complications with its western eyewall and
slowed down before landfall, taking
approximately 10 hours to traverse the final 100
miles. By this time, rapid weakening had begun.
In the first few hours after landfall, Enawo

executed a tight clockwise loop in its track, briefly emerging once more off the coast. The center of the
storm remained well defined as it moved inland during the day, not straying too far from the coastline.

Enawo briefly regained tropical storm intensity after moving off the southern coast of Madagascar, and
attained 60mph winds before turning extratropical and merging with another storm on March 12th.

Initially, computer models predicted that the storm would move
much further east than it did, affecting the Mascarene islands as
a significant storm. Models trended west in the days before
Enawo was named. Notable model runs came from the GFS,
which at one point predicted that Enawo would reach a pressure
of 871mb. The GFDL was an early leader in the model runs,
predicting a Madagascar landfall as early as March 2nd.

By March 16, 51 had been confirmed dead in Madagascar. This
number eventually reached 99, with at least 238 injured. The
storm affected 250,000 people, with 110,000 evacuated at the

l i mkl x sj xli wxsvqguw ej xivgex ' :
Some inland locations of Madagascar reached rainfall totals of Image: Cyclone Enawo just before
up to 250mm (10 in). Most locations along the east coast landfall in Madagascar.

received over 75mm (3 in).
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3.3. Cyclone Debbie

Cyclone Debbie was the first major cyclone to
impact Australia since Cyclone Marcia of 2015,
and was the second major cyclone of 2017
worldwide.

Late on March 24th, the system acquired tropical
storm force winds, and was named Debbie. The
first significant weather from the storm occurred
over the Cape York Peninsula early on March
25th, producing significant rainfall.

Pexi sr Qevgl 69x1 0 Hif
reached the coast of Australia and extended from
Bowen to Fraser Island. However, the storm failed
to strengthen significant until the next day when
new convection wrapped around the center of the
cyclone.

Signs of an eye were beginning to appear but no meaningful gains were made until late on March 26th,

when an apparent ragged eye had collapsed and a possible eyewall replacement cycle took place. This

had been completed within a few hours and a new, more well defined albeit still fairly ragged eye

ettievih {mxImr Hiffmi2 F} xIIi ievp} | syvw sj Qevgl 6 ;
mgtegx eview {iwx sj xli wxsvgO0O mr Fs{ir erh Xs{rwzmpp

look particularly impressive, and for a short period on March 27th [/
reached an eye temperature of around 0 degrees Celsius, couled €
with cloud tops of less than 670 degrees Celsius inclusive. This
would typically correlate to a mid -range Category 4 storm on the
Saffir-Simpson Hurricane Wind Scale, though its appearance
was so fleeting that such an intensity designation would seem
unreasonable within the wider context.

Late on March 27th, Debbie briefly turned towards the west and i ;‘\ -
completed a tight clockwise loop over the course of a one hour - '
period, making landfall at around 00:00 UTC on March 28th over  Image: Cyclone Debbie making |ts first
Hayman Island, and again at around 01:45 UTC three miles probable landfall on Hayman Island on
northwest of Airlie Beach. Both of these landfalls occurred with March 28th. Bureau of Meteorology

winds of at least 120mph, corresponding to a Category 3 storm on the Saffir -Simpson Hurricane Scale,
and a Category 4 storm on the Australian Cyclone Scale.

Hi ffmiuow i}i gsppetwih {mxImr x{s | syvw sj perhjepp0 e
the storm to its still prominent northern band, which flared up immensely for an 8 hour period on March
28th, and again for around 12 hours on March 29th, offshore.

Cyclone Debbie produced rainfall totals of over 250mm (10 in) in some parts of Queensland, leading to
flooding not seen since the remnants of Cyclone Oswald in 2013. Additionally, winds of near 120mph were
recorded on Hamilton Island, gusting to 160mph. Before Debbie landed, an indirect fatality was attributed
to the storm in a vehicle accident in Proserpine, a town which would go on to record the second lowest
pressure from the storm. One other fatality is thought to have occurred in Queensland.

Throughout Queensland, hundreds of schools were closed and thousands along the coastal area from
Bowen to Mackay were advised to evacuate. Power outages impacted on tens of thousands of
customers, and the storm downed many trees and deroofed numerous houses near the coast. Flooding
plagued parts of New South Wales from the remnants of Debbie, killing three.
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3.4. Cyclone Ernie

One of the biggest deviations between Force

Xl mvxiiruw erep}wmw erh
JTWC was with Cyclone Ernie, which became the
strongest southern hemisphere cyclone of the
year.

Beginning as a tropical disturbance near the
Indonesian island of Sumba in the first days of
April, Ernie intensified in remarkable fashion from
late on April 5th until the morning of April 7th,
when a well defined eye appeared with eye tem-
peratures entering the +10s Celsius, surrounded
by cloud tops no higher than 672 degrees Cel-
sius, typically a benchmark for designating a
Category 5 storm on the Saffir Simpson Hurricane
Wind Scale.

Indeed, an area of 680 Celsius cloud tops appeared on the western half of the storm for a brief period, and
estimated wind speeds reached 165mph according to satellite presentation estimates.

Hereafter, Ernie rapidly weakened but continued to show an energetic display of very cold cloud tops,
wrapping around a reforming eye which ultimately never reached its potential, and a secondary peak with
winds of 110mph occurred on April 8th. By the next day, the storm completely capitulated and by the end
of April 9th, Ernie was barely a tropical storm. It would lose this status on April 10th and lose its residual
circulation two days later.

I vrmi ow mr xirwmjmgexmsr vexi sziv e 68 Isyv tivmsh mw
increasing wind speed by 120mph over that time. Ernie even eclipsed Patricia over the course of 12 hours,

when its winds increased by 85mph as opposed to 70mph from Patricia and 70mph from Hurricane

Matthew in 2016, both record setters for their respective years.
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3.5. Tropical Storm Arlene
Tropical Storm Arlene was the first cyclone to Vi M 2%, ' ¢
form in the North Atlantic Ocean in 2017, and -
marked three successive years in which the first
storm formed before the official start of the
fewmruw wiewsr 2

Arlene began as an extratropical cyclone in the
Western Atlantic, and arrived in the central part of
the ocean and slowed down. The storm gradually
weakened from its initial extratropical peak of
60mph, and lost gale force winds on April 20th,
just before transitioning into a subtropical
depression and numbered 01L by the National
Hurricane Center.

The cyclone then, according to them, turned

tropical as a depression and then strengthened into a tropical storm as it curved northwest. Our own
analysis supposes that Arlene had turned tropical slightly later, and was initially a subtropical storm.

Halfway through the 21st, Arlene battled higher wind shear under the influence of another extratropical
cyclone, and lost tropical characteristics shortly after. It was traceable as a remnant low for several more
days as it moved south and then eastwards over the open Atlantic.

Image: Visible and Infrared overlay of
Arlene as it was turning tropical.
GOES 16
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3.6. Tropical Storm Bret

Tropical Storm Bret was a low latitude cyclone E S ; 54”
throughout its life, and was the first storm to o
make landfall on Trinidad and Tobago since

Tropical Storm Bret of 1993.

XI'i wxsvgqguw svmkmrw ger
coast of Africa late on June 12th, and dipped
further south after emerging over the Atlantic,
slowing to a crawl between June 14 -16.

Force Thirteen first issued advisories on its SEWS b\
(Storm Early Warning Service) page at 15:00 UTC
on June 16th, predicting a tropical storm landfall
on Trinidad. The National Hurricane Center issued
their first advisory on Potential Tropical Cyclone
02L at 21:00 UTC on June 18th, when warnings

were issued for Barbados and St Vincent and the Grenadifes.

Early on June 19, Force Thirteen recognised the system as a tropical storm, although some doubt
remained over whether it had the circulation required. The National Hurricane Center classified it as
Tropical Storm Bret 12 hours later, after reconnaissance aircraft confirmed the requisite characteristics.

Bret made landfall at approximately 04:05 UTC on June 20th, on the southern coast of Trinidad, and made
a second landfall some hours later in Venezuela. The storm then threatened the ABC islands but lost
momentum and dissolved into a remnant low before reaching Aruba.
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3.7. Tropical Storm Cindy

In June 2017, a new system formed just off the
coast of Honduras, and initial forecasts predicted
that it would strike the Florida Panhandle with
intensities ranging from tropical depression to
Category 1 hurricane.

At first, the storm struggled to consolidate a
center, and was believed to have relocated on at
least one occasion in the western Caribbean. For
a time, it appeared that Cindy may have repeated
the events of Colin in 2016, but earnestly
developed into a tropical storm on June 20th.

By this time, its forecasted track became rather
clear, with a landfall expected in western
Louisiana or eastern Texas. Whilst it was
approaching the coast, however, convection was
struggling to remain around the storm and
subtropical characteristics were appearing, along
with multiple vortices in the center of the storm.

For a short time, five such vortices were
circulating around the center of Cindy, separated
by approximately 100 miles at greatest distance.

Ultimately, Cindy made landfall as a weakening

tropical storm near the Texas/Louisiana border,
with a noticeably dry southern side by this time.
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3.8. Typhoon Noru

Typhoon Noru was the longest lived storm of the
Western Pacific typhoon season in 2017, and
second strongest in the basin. It maintained
typhoon intensity for no less than sixteen days,
and rapidly intensifying to become the second
Category 5 storm of the year worldwide.

Another notable aspect of the storm was some of

the model runs that occurred ahead of the

wxsvguw tieo2 XIli KJW gship mr tevxmgypev {ew
bullish about the storm, predicting peak

pressures in the 870s on multiple occasions, and

one particular occasion where it predicted an

865mb pass near Japan, which was clearly an

unthinkable scenario.

In the end, Noru weakened and developed a large
eye on approach to Japan, and affected the
islands as a Category 1 typhoon.
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