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Force ThirteenlCyc Reports

Hurricane Irma (11L)

Hurricane Irma was the ninth named storm of the 2017 season, and was the strongest storm to
strike any of the Leeward Islands since at least 1780, and the most intense storm recorded on
the Lesser Antilles, marginally eclipsing a hurricane in 1825. Irma was officially tied 2nd
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Lesser Antilles, Turks and Caicos Islands, Cuba, and Florida in September 2017.
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1.1. Synoptic History

On August 26, a new tropical disturbance formed over the center of the African continent moving generally
to the south -west until leaving land on the 27th, entering the Atlantic Ocean. Gradual organisation took
place on the disturbance, showing signs of a circulation that became progressively better defined in the
following days.

The disturbance presented spiral bandings and a closed center of circulation on August 30, and based on
satellite observations, it was classified as a Tropical Storm by the National Hurricane Center, naming it Irma.

Shortly after being named the storm underwent a period of rapid Intensification as an Anticyclone appeared
above the system as well a Central Dense Overcast and the appearance of an eye. At one stage, Irma was a
70mph strong Tropical Storm and in a mere of 12 hours it became a Category 3 Major Hurricane with winds
of 115mph on August 31st. Irma was the first Major Hurricane to form east of 35°W since Hurricane Julia of
2010.

Officially, the hurricane attained an initial peak intensity of 120mph and 964 mbar on September 1st at 17:00
AST (21:00 UTC) before starting to weaken due to an eyewall replacement cycle. At the same time a
strengthening subtropical ridge was pushing Irma to the west south -west.

Irma kept moving to the west south -west as its intensity kept fluctuating between Category 2 and Category

3 intensities due to several more Eyewall Replacement Cycles between September 2nd and 4th, and the
first hurricane watches were issued in many areas of the Leeward Islands at 17:00 AST (21:00 UTC) on
September 3. Irma remained small but it was already representing a danger to those islands that had high
chances to receive serious hurricane conditions. The storm was located about 790 miles East of the
Leeward Islands when the first watches appeared on the bulletin.

By the morning of September 4 Irma found extremely favorable conditions and started a new phase of
Rapid Intensification as it started to move now to the west. Hurricane Warnings began to be issued in the
Lesser Antilles and a Hurricane Watch in Puerto Rico at 11:00 AST (15:00 UTC) about 560 miles East of
Leeward Islands.

The stormés structure improved gradually on the next
satellite imagery, cloud tops of -75°C and a clear symmetric eye of 20 nautical miles wide, confirming that

Irma reached Category 5 Hurricane status with winds of 175 mph but with an unusually high pressure of

929 mbar. Irma also presented annular characteristics as it continued to approach the islands. Further
intensification occurred and Irma attained its peak wind speed of 185mph by the afternoon.

The powerful hurricane remained with winds of 180 mph or higher for 48 hours in total; during that time the
storm made landfall in Barbuda at peak intensity. The storm then struck St Martin/Saint Maarten and the
British Virgin Islands at or near the same intensity. Irma marginally eclipsed a hurricane in 1825 to become
the most intense storm to make landfall on any of the islands, and is the strongest since at least the Great
Hurricane of October 1780.

Irma passed north of Puerto Rico and Hispaniola, bringing hurricaneforce winds to those islands as it
weakened slightly due to another Eyewall Replacement Cycle but maintained Category 5 status as it was
moving through the Turks and Caicos Islands.

By September 7, hurricane and storm surge watches and warnings were issued on Cuba and Florida with as
Il rmacs eye passed very close to Great I nagua | sl and.
and briefly reintensified to become a Category 5 storm before making another landfall on Cayo Romano.

Despite hugging the coast of Cuba for two days, it maintained borderline Category 4 intensity as it
progressed towards the Florida Keys, striking Big Pine Key on September 10. It made its final landfall in the
latter part of the day on Marco Island, south of Naples.

Irma continued to move north while affecting Florida and neighbouring states of the United States and
weakened rapidly due to increasing wind shear. By September 12 Irma moved over Georgia, Alabama and
eventually towards Tennessee, becoming a huge remnant low eventually merging with a frontal system
over Newfoundland.
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1.2. Best Track

Below is the best track analysis fr om CFetoolovbichTides r t
infrared satellite imagery and cloud temperatures
SATOPS does not take precedence over surface observations.

Date (dd/mm/yy) |[Time | Latitude Longitude Wind Pressure Stage
25/08/2017 18:00 10.9 5.5 20 1013 Tropical Wave
26/08/2017 00:00 11.8 4.2 20 1013 Tropical Wave
26/08/2017 06:00 125 1.2 20 1013 Tropical Wave
26/08/2017 12:00 11.5 -3.5 20 1013 Tropical Wave
26/08/2017 18:00 104 -7 20 1013 Tropical Wave
27/08/2017 00:00 9.2 -10.2 20 1012 Tropical Wave
27/08/2017 06:00 8.2 -11.5 1012 Tropical Wave
27/08/2017 12:00 9.5 -14.9 1012 Tropical Wave
27/08/2017 18:00 115 -16 1012 Tropical Disturbance
28/08/2017 00:00 115 -17.8 1012 Tropical Disturbance
28/08/2017 06:00 11.6 -19.3 1011 Tropical Disturbance
28/08/2017 12:00 12 -20.8 1010 Tropical Disturbance
28/08/2017 18:00 12.1 -22.2 1010 Tropical Disturbance
29/08/2017 00:00 12.9 -23.2 1010 Tropical Disturbance
29/08/2017 06:00 13.8 -23.4 1009 Tropical Disturbance
29/08/2017 12:00 15.2 -24 1009 Tropical Disturbance
29/08/2017 18:00 15.8 -26.1 1008 Tropical Disturbance
30/08/2017 00:00 16.1 -26.8 1007 Tropical Disturbance
30/08/2017 06:00 16.4 -28.3 1007 Tropical Disturbance
30/08/2017 12:00 15.8 -30.2 1005 Tropical Storm
30/08/2017 18:00 16.3 -30.8 1003 Tropical Storm
31/08/2017 00:00 16.1 -31.9 1000 Tropical Storm
31/08/2017 06:00 16.5 -32.6 998 Tropical Storm
31/08/2017 12:00 16.7 -33.5 991 Category 1
31/08/2017 18:00 17.2 -34.3 105 976 Category 2
01/09/2017 00:00 175 -35.2 115 970 Category 3
01/09/2017 06:00 17.9 -36.3 115 969 Category 3
01/09/2017 12:00 18.4 -37.4 110 971 Category 2
01/09/2017 18:00 18.7 -38.6 120 965 Category 3
02/09/2017 00:00 19 -40 115 966 Category 3
02/09/2017 06:00 19.1 -41.7 110 970 Category 2
02/09/2017 12:00 19 -42.8 115 968 Category 3
02/09/2017 18:00 18.8 -44.2 115 967 Category 3
03/09/2017 00:00 18.5 -45.8 115 970 Category 3
03/09/2017 06:00 18.1 -47.1 120 965 Category 3
03/09/2017 12:00 17.8 -48.1 115 963 Category 3
03/09/2017 18:00 17.8 -49.6 115 964 Category 3
04/09/2017 00:00 17.2 -50.8 115 959 Category 3
04/09/2017 06:00 16.9 -51.8 115 961 Category 3
04/09/2017 12:00 16.9 -52.6 120 952 Category 3
04/09/2017 18:00 16.8 -54 120 948 Category 3
05/09/2017 00:00 16.7 -55.3 944 Category 4
05/09/2017 06:00 16.6 -56.4 936 Category 4
05/09/2017 12:00 16.6 -57.9 928 Category 5
05/09/2017 18:00 17 -59.3 Category 5
06/09/2017 00:00 174 -60.4 Category 5
06/09/2017 06:00 17.8 -61.9 Category 5
06/09/2017 12:00 18.2 -63.5 Category 5
06/09/2017 18:00 18.6 -64.7 Category 5
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1.2. Best Track

Date (dd/mm/yy) |[Time | Latitude Longitude Pressure Stage
07/09/2017 00:00 19.2 -66 Category 5
07/09/2017 06:00 19.8 -67.8 Category 5
07/09/2017 12:00 20.2 -69.1 Category 5
07/09/2017 18:00 20.9 -70.4 Category 5
08/09/2017 00:00 21.2 -71.9 Category 5
08/09/2017 06:00 21.6 -73.4 Category 5
08/09/2017 12:00 21.8 -74.6 Category 4
08/09/2017 18:00 22 -76 Category 4
09/09/2017 00:00 22.1 -77.2 Category 4
09/09/2017 06:00 22.2 -78 Category 4
09/09/2017 12:00 22.7 -79.3 Category 4
09/09/2017 18:00 23.2 -80 Category 4
10/09/2017 00:00 23.4 -80.5 Category 4
10/09/2017 06:00 23.8 -81.2 Category 4
10/09/2017 12:00 24.5 -81.2 Category 4
10/09/2017 18:00 25.7 -81.6 Category 4
11/09/2017 00:00 26.8 -81.5 Category 2
11/09/2017 06:00 28.2 -81.6 Category 1
11/09/2017 12:00 29.6 -82.2 Tropical Storm
11/09/2017 18:00 30.9 -83 Tropical Storm
12/09/2017 00:00 31.9 -84.4 Tropical Storm
12/09/2017 06:00 33 -85.2 Post-tropical
12/09/2017 12:00 34.2 -87 Post-tropical
12/09/2017 18:00 35.1 -88.2 Post-tropical
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1.4. Comparison with other agencies

Irma was monitored by the National Hurricane Center in Miami, Florida, and was observed by the US Navy.

Bel ow shows compari sons between the agencies, and
Wind observations between agencies for Hurricane Irma (11L)
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2. Effects on Land

Il rmacs eye passed directly over Barbuda, St Barthel emy
Leeward Islands, with the center of the eye making landfall on Barbuda, St Martin, southern Virgin Gorda
and northern Totola.

2:bpm UTC TiBam UTC i :
September 6 Passage of Hurricane Irma’s eye

September 6 :
Tortola, BV StpMartin in the Leeward Islands

Edges of the eye

4:45pm UTC
Septfember6
Virgin Gorda, BVI 0, AT

September 6 :
St Barthelemy gf&aerpng;%

Barbuda

Passage of Hurricane Irma’s eye
7:30pm UTC in the Western Atlantic

September 10
Marco Island, FL Edges of the eye
': -
130pm UTC N
September 10

Sl w2:30am UTC
Big Pine Key, FL September 8+«

Cayo Romano,tU TSR I

September 7
. Ambergris Cays, TC
e

4:45am UTC
September 8
Little lnagua, TC

Additionally, Il rma¢cs eye also moved over parts of the
Middle Florida Keys, and made its final landfall on Marco Island, Florida.

At the time of this report, the damages from the storm were still being assessed. However, suffice to say
that the damages in Barbuda, St Martin and the British Virgin islands were catastrophic, with total damage
for some areas and the potential for some of these islands to become uninhabitable as a result.

The minimum recorded pressure in Puerto Rico reached 952mb in Culebra, with nearby stations reporting

sustained winds of up to 107mph. Nearly 16 inches of rain fell in the US Virgin Islands, and up to 13 in Puerto
Rico.

In Florida, the highest rainfall was nearly 16 inches at Fort Pierce, along with state maxima of 10.1 inches at
Kingsland, Georgia; 8.7 inches in Charleston, South Carolina; 6.1 inches in Busick, North Carolina, and 4.7
inches at West Point, Alabama.

Peak wind speed gusts reached 142mph near Naples, 130mph at Marco Island, 99mph at Key Biscayne and

= Miami International Airport, with hurricane force gusts being recorded in one place elsewhere
O a in the United States, at Parris Island, SC. Data for other countries is as yet unknown.
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3. Forecasting Critique

The next pages show the track and intensity forecast errors from the computer models and the National

Hurricane Center.

icanelrma (11L)

2-day forecastintensity error for Hurr
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correspond to predictions lower than the observation, and positive values show predictions higher than the

The intensity error charts show how many miles per hour the model predictions were from the observed
observation.

intensity two and five days later. A value of O denotes a perfectly accurate prediction. Negative values
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3. Forecasting Critique

The track error graphics show how far away from a perfectly accurate positional prediction the computer
models and the NHC predicted two and five days before the fact. Values are expressed in
angular degrees, and a value closer to 0 (the center of the graphic) indicates a more accurate prediction.
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