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Atlantic

The 2009 Atlantic hurricane season was marked by below-average tropical cyclone activity with the formation of nine tropical storms and three hurricanes, the lowest numbers since the 1997 Atlantic hurricane season.  Two of the hurricanes strengthened into major hurricanes, Category 3 or higher on the Saffir-Simpson Hurricane Wind Scale.  The numbers of tropical storms and hurricanes were below the long-term averages of 11 and 6, respectively, although the number of major hurricanes equaled the long-term (1966 to present) average of 2.  In terms of the Accumulated Cyclone Energy (ACE) index
, 2009 had 60% of the long-term median ACE, also the lowest value since 1997.  
There were two tropical depressions that did not reach tropical storm strength.  The below-normal activity appears to have been the result of strong vertical wind shear and large-scale sinking in the tropical atmosphere, associated with the development of El Niño during the summer months.


In the individual storm descriptions below, all dates and times are based on Universal Coordinated Time (UTC).

Tropical Depression One

Tropical Depression One formed before the official start of the Atlantic hurricane season, originating from a decaying frontal boundary over the western Atlantic Ocean.  An area of low pressure developed along the boundary on May 26 about 290 miles south-southeast of Wilmington, North Carolina, and moved northward and northeastward over the next couple of days.  The low produced scattered shower activity across parts of eastern North Carolina before becoming a tropical depression on May 28 about 175 miles east-northeast of Cape Hatteras.  The depression moved northeastward over the warm waters of the Gulf Stream, but westerly vertical wind shear soon developed over the system, and it degenerated into a remnant low centered about 345 miles 
south-southeast of Halifax, Nova Scotia, early on May 30.  The remnant low then merged with a warm front that extended southeastward from a larger area of low pressure over eastern Canada.

Tropical Storm Ana

Ana developed from a well-organized tropical wave that moved off the west coast of Africa on August 8.  A surface low formed along the tropical wave axis on August 10, and the system became a tropical depression on August 11 about 230 miles west of the Cape Verde Islands.  
The depression strengthened and was a tropical storm for a brief period on August 12, but easterly shear, cool sea surface temperatures, and dry air in the mid- to upper-levels of the atmosphere caused it to weaken to a depression and then a remnant low on August 13.  The remnant low moved westward at a faster forward speed for a day or so, and thunderstorm activity increased near its center on August 14.  The system once again became a tropical depression early on August 15 about 1075 miles east of the Lesser Antilles and reached tropical storm intensity later that day.  However, westerly shear and dry air aloft caused Ana to weaken back to a tropical depression a day later while centered about 405 miles east of the Lesser Antilles.  Satellite and aircraft reconnaissance observations indicated that Ana lost its well-defined center on August 16 as it moved rapidly westward, and it became a tropical wave before reaching the Lesser Antilles.

Hurricane Bill

Bill formed from a vigorous tropical wave and associated broad area of low pressure that moved off the west coast of Africa on August 12.  The low moved westward, well to the south of the Cape Verde Islands, and developed into a tropical depression on August 15 centered about 380 miles west-southwest of those islands.  Light vertical wind shear allowed the depression to steadily intensify, and it became a tropical storm later on August 15 and then a hurricane on August 17 about midway between the Cape Verde Islands and the Lesser Antilles.  Bill continued to strengthen and reached its estimated peak intensity of 135 mph at 0600 UTC on August 19 when it was centered about 345 miles east-northeast of the northern Leeward Islands.  Bill remained a Category 4 hurricane for about a day as it began to turn northwestward over the western Atlantic between a trough near the east coast of the United States and a subtropical high over the central Atlantic.  Vertical shear began to increase, and Bill slowly weakened to a Category 2 hurricane by the time its center passed 175 miles west of Bermuda on the morning of August 22.  The hurricane recurved over the western Atlantic and turned toward the northeast with increasing forward speed, brushing the southern coast of Nova Scotia and making landfall as a tropical storm on the Burin Peninsula of Newfoundland on August 23.  Bill then crossed the southeastern portion of Newfoundland and became extratropical over the north Atlantic on August 24.  The extratropical low then moved eastward for a couple of days and was absorbed by a larger extratropical low near the British Isles early on August 26.


Although the center of Bill passed west of Bermuda, the hurricane produced 
tropical-storm-force winds on that island.  An elevated observing site at the Bermuda Maritime Operation Centre reported a 1-minute sustained wind of 75 mph and a peak gust of 78 mph.  
In Canada, Sable Island, Nova Scotia, reported a sustained wind of 60 mph with a gust to 77 mph, and Cape Race, Newfoundland, reported a sustained wind of 58 mph with a gust to 82 mph.  Elsewhere, NOAA buoy 41044, located over the west-central Atlantic about 360 miles northeast of the northern Leeward Islands, measured a 1-minute sustained wind of 77 mph with a gust to 92 mph.  
The highest reported rainfall associated with Bill was 2.83 inches from Queensport, Nova Scotia, and 2.80 inches from Gander, Newfoundland.

Bill produced large swells as it moved across the western Atlantic Ocean.  High surf and rip currents were reported along most of the U.S. East Coast, causing damage to coastal infrastructure and producing some coastal flooding.  A 7-year-old girl died in Acadia National Park, Maine, when she was swept into the ocean by large waves, and a 54-year-old swimmer drowned in rough seas near New Smyrna Beach, Florida.  Some coastal flooding and damage also occurred in parts of the Dominican Republic.  Numerous power outages were reported in Nova Scotia, and road washouts and localized freshwater flooding occurred in Nova Scotia and Newfoundland.

Tropical Storm Claudette


Claudette originated from a well-defined tropical wave that crossed the west coast of Africa on August 7 and moved across the Atlantic over the next several days.  Just after the wave passed the Lesser Antilles on August 13, an area of disturbed weather formed near the northern end of the wave axis and then moved west-northwestward across the Bahamas, the Straits of Florida, and the Florida Keys on August 14 and 15.  A broad area of low pressure developed once the system moved into the extreme southeastern Gulf of Mexico early on August 16 and quickly became a tropical depression about 60 miles west-southwest of Sarasota, Florida, when showers and thunderstorms became sufficiently organized.


The depression strengthened that day due to favorable upper-level winds, becoming a tropical storm and then reaching its peak intensity of 60 mph as it moved northwestward to 
north-northwestward over the eastern Gulf of Mexico.  However, this strengthening trend was 
short-lived, and increasing vertical shear caused Claudette to weaken as it approached the Florida Panhandle.  Claudette made landfall near Fort Walton Beach, Florida, early on August 17 with maximum sustained winds of 45 mph.  Later that morning, the cyclone weakened to a tropical depression as it moved into southern Alabama.  It then dissipated late on August 17 near the Alabama-Mississippi border.


The highest sustained wind observed in Claudette was 51 mph from an elevated anemometer on the Tyndall Air Force Base C-MAN tower located about 30 miles offshore the Florida Panhandle.  The highest wind gust was an unofficial report of 66 mph from Eastport, Florida.  In addition, the largest rainfall total was 4.66 inches from Milligan, Florida, and the maximum reported storm surge was 3 feet at Indian Pass, Florida. 


Claudette’s impacts along the northern Gulf Coast were minimal, mainly being limited to minor tree damage and beach erosion as well as sporadic power outages.  However, a 28-year-old man drowned in heavy surf near the Broadwater Condominiums in Panama City Beach, Florida, and a 45-year-old man was missing and presumed drowned near Shell Island, just to the southwest of Panama City, Florida.

Tropical Storm Danny


Danny was spawned by a tropical wave that moved westward from the coast of Africa on August 18.  Shower activity associated with the wave showed some organization on August 22, but westerly vertical wind shear prevented development.  On August 25, a U.S. Air Force Reserve Hurricane Hunter aircraft investigating the system found a large area of tropical-storm-force winds but could not find a closed surface circulation.  By early on August 26, satellite data indicated that a closed circulation had formed, and the system became Tropical Storm Danny while centered about 495 miles east of Nassau, Bahamas.  Due to its interaction with an upper-level trough, Danny had a very non-classical structure, somewhat resembling a subtropical cyclone, with the strongest winds and most of the showers and thunderstorms displaced far from the center.


Danny moved erratically toward the northwest and gradually strengthened, reaching a peak intensity of 60 mph on August 27.  However, southwesterly vertical wind shear increased, and Danny began to gradually weaken as it continued moving northwestward.  Late the next day, a strong 
upper-level trough moving across the southeastern United States caused Danny to turn northeastward and also contributed to the formation of a low pressure area near the coast of North Carolina.  Danny subsequently degenerated to a trough on August 29 about 275 miles southeast of Wilmington, North Carolina, and its remnants were absorbed by a developing frontal zone extending south of the coastal low.


The highest reported winds in Danny were a sustained wind of 45 mph and a gust to 55 mph, received from NOAA buoy 41047, located northeast of the Bahamas.  One death occurred in Corolla, North Carolina, when a 12-year-old boy drowned in surf generated by the storm.

Tropical Storm Erika

Erika originated from a tropical wave that moved off the west coast of Africa on August 25.  The wave moved quickly westward and generated a broad area of low pressure late on August 27 centered about 390 miles southwest of the southernmost Cape Verde Islands.  For several days the low produced showers and thunderstorms, developing winds to tropical storm force but lacking a 
well-defined low-level center.  On September 1, a U.S. Air Force Reserve reconnaissance aircraft found a broad closed circulation that was sufficiently well-defined to classify the system as a tropical cyclone.  At that time, Tropical Storm Erika was centered about 290 miles east of Guadeloupe and had maximum winds near 50 mph.  The low-level center was exposed to the west of a large cluster of showers and thunderstorms at formation, but aircraft reconnaissance indicated that new centers reformed twice in the subsequent hours.  Erika continued to move generally westward, and westerly vertical wind shear kept the low-level center exposed to the west of the thunderstorm activity.  This led to weakening, and Erika is estimated to have been a 40-mph tropical storm when its center crossed near or over Guadeloupe on September 2.  Although Erika strengthened slightly over the eastern Caribbean Sea early on September 3, it ultimately weakened to a tropical depression later that day while located about 80 miles south-southeast of St. Croix in the U.S. Virgin Islands.  Erika quickly degenerated into a remnant low and dissipated early on September 4 as its center passed about 80 miles south of the southwestern tip of Puerto Rico.


There were no reports of sustained tropical-storm-force winds associated with Erika in the Lesser Antilles.  Antigua reported a peak 1-minute sustained wind of 35 mph with a gust to 45 mph and a storm-total rainfall of 1.94 inches.  Some flooding and landslides occurred in parts of the northern Leeward Islands, and Erika’s remnants caused minor flooding in Puerto Rico and the Dominican Republic.

Hurricane Fred

Fred developed from a tropical wave that moved off the west coast of Africa on September 6.  A broad area of low pressure formed along the wave later that day, and the thunderstorm activity became organized enough for the system to become a tropical depression on September 7 about 220 miles south-southeast of the island of Brava in the Cape Verde Islands.  The depression moved westward and quickly strengthened into a tropical storm on September 8 and then a hurricane early on September 9.  Fred then turned toward the west-northwest and rapidly intensified, reaching an estimated peak intensity of 120 mph later that day.  Only six hours later, Fred began to weaken due to increasing southwesterly vertical wind shear and an eyewall replacement.  Fred turned toward the north-northwest and then northeast ahead of a trough on September 10, and persistent wind shear and lower sea surface temperatures caused the hurricane to weaken to a tropical storm the next day.  The system then turned toward the east with the forward motion slowing to less than 5 mph, and the strengthening vertical shear resulted in Fred’s low-level center becoming detached from the thunderstorm activity on September 12.  The remainder of the thunderstorms dissipated later that day, and Fred degenerated into a remnant low about 570 miles west of Santo Antao in the Cape Verde Islands.  The remnant low turned westward on September 13 and moved generally westward to 
west-northwestward across the Atlantic for nearly a week, ultimately dissipating on September 19 about 520 miles southwest of Bermuda.  Fred became the strongest hurricane so far south and east in the north Atlantic basin since 1972, when reliable satellite techniques were developed to estimate storm intensity.
Tropical Depression Eight

Tropical Depression Eight formed from a tropical wave that moved off the west coast of Africa on September 23.  A broad area of low pressure developed along the wave later that day about midway between Africa and the southernmost Cape Verde Islands.  Shower and thunderstorm activity was sporadic, although it slowly became better organized over the next couple of days.  The system became a tropical depression on September 25 while centered about 500 miles west of the Cape Verde Islands, but it did not intensify further due to moderate southwesterly shear and marginal sea surface temperatures.  The shear continued to increase, and the depression dissipated into a trough of low pressure on September 26.

Tropical Storm Grace

Unlike the other tropical storms and hurricane of 2009, Grace had non-tropical origins.  
A large extratropical low formed along a cold front on September 27 over the north Atlantic Ocean about 470 miles east of Cape Race, Newfoundland.  The low occluded on September 28 and then moved generally southeastward over the next few days.  Already producing gale-force winds, the low turned northeastward on October 1 and began to make a counterclockwise loop across the central and western Azores as its structure evolved.  It became a tropical storm over the western Azores about 130 miles west of Lajes on October 4 when the associated frontal features dissipated and the thunderstorm activity became sufficiently organized and persistent - meeting the necessary conditions to be considered a tropical cyclone.  Records indicate that no other cyclone has become a tropical storm as far northeast over the Atlantic Ocean as did Grace, but like Hurricane Fred, it would have been difficult to identify and assess the intensity of tropical cyclones in this part of the Atlantic basin before the use of reliable satellite intensity techniques began in 1972.  Grace developed an eye-like feature while passing through the Azores, and after turning to the northeast, its maximum sustained winds increased to 65 mph early on October 5.  Moving quickly north-northeastward over cooler water, Grace merged with a frontal boundary on October 6 and became an extratropical low again about 230 miles west-southwest of Cork, Ireland.  The small extratropical low moved east-northeastward over the Celtic Sea and dissipated early on October 7 as it approached Wales in the United Kingdom.


No known damage occurred in the Azores in association with Grace.  The highest reported wind in the archipelago was a sustained wind of 31 mph with a gust to 44 mph at Ponta Delgada on São Miguel Island.

Tropical Storm Henri

On October 1, a tropical wave moved off the west coast of Africa and produced intermittent and disorganized shower and thunderstorm activity during the next few days.  As the thunderstorms began to increase over a large area around the wave on October 4, a broad low formed and gradually became better defined as it moved westward.  Even though the shower and thunderstorm activity was displaced to the east of the low center due to westerly vertical shear, the system did acquire enough organization to become a tropical depression early on October 6 while centered about 775 miles east of the Lesser Antilles.


Moving west-northwestward, the depression became a tropical storm six hours after formation, but the center remained on the western edge of the thunderstorm activity.  Despite vertical shear, Henri strengthened and reached a peak intensity of 50 mph early on October 7.  The shear over Henri then increased, and steady weakening commenced with the system becoming a tropical depression early on October 8.  Henri then degenerated to a remnant low about 155 miles 
north-northeast of Anguilla and moved generally westward for a couple of days, ultimately dissipating when its circulation was disrupted by the high terrain of Hispaniola.

Hurricane Ida

Ida was a late-season hurricane that had the greatest impacts on land of all the 2009 Atlantic tropical cyclones.  It originated from a poorly-defined tropical wave that reached the western Caribbean Sea on November 1 and a large cyclonic gyre located over the southwestern Caribbean Sea, Central America, and the adjacent eastern North Pacific Ocean.  A low formed over the southwestern Caribbean Sea on November 2 and moved very little over the next couple of days.  Surface pressures continued to fall as showers and thunderstorms became organized near the center of the low, and a tropical depression formed early on November 4 just to the southeast of San Andres Island.  The depression quickly strengthened to a tropical storm while heading northwestward toward the coast of Nicaragua and intensified to a hurricane early on November 5.  Soon thereafter, Ida passed over the Corn Islands and made landfall in the vicinity of Rio Grande on the east coast of Nicaragua with maximum sustained winds of 80 mph.


For the next 30 hours, Ida moved northward over the high terrain of Nicaragua and Honduras and consequently weakened into a tropical depression.  However, it re-strengthened into a tropical storm early on November 7 once it moved back over water just north of the eastern tip of Honduras.  Ida regained hurricane status early on November 8 over the northwestern Caribbean Sea and then accelerated northward through the Yucatan Channel into the southeastern Gulf of Mexico, becoming the first November hurricane in the Gulf since Hurricane Kate of 1985.  It reached a peak intensity of 105 mph early on November 9 but then weakened to a tropical storm later that day over the central Gulf of Mexico due to increased vertical shear. 


The weakening trend was reversed when thunderstorm activity re-developed near the center of Ida around midday on November 9.  Reconnaissance and oil rig data indicated that Ida once again reached hurricane strength as it was approaching the mouth of the Mississippi River later that afternoon, with maximum sustained winds of 85 mph.  Cooler waters in the northern Gulf of Mexico and a new round of strong shear then caused Ida to weaken for the final time.  The cyclone turned toward the northeast and east and lost its tropical characteristics just before its center moved ashore along the Alabama coast on the morning of November 10.  Nevertheless, a large portion of the northern Gulf of Mexico coastline experienced tropical-storm-force winds before the center of Ida reached the coast and before the storm evolved into an extratropical cyclone.  The cyclone dissipated over the Florida Panhandle on the morning of November 11, but Ida’s remnants contributed to the formation of a separate, strong extratropical storm that affected the U.S. East Coast during the following few days.


Due to the sparse observing network in Central America, no wind reports of tropical-storm or hurricane force have been received from Nicaragua and Honduras.  However, NOAA buoy 42056 in the northwestern Caribbean Sea did report a maximum sustained wind of 74 mph with a gust to 86 mph.  Maximum rainfall reports from the region include 9.1 inches from Puerto Cabezas, Nicaragua, 7.1 inches from Puerto Lempira, Honduras, and 12.5 inches from Manuel Lazo, Cuba.  
The Meteorological Service of Nicaragua reported that about 6,000 residents along the Caribbean coast of Nicaragua and on the Corn Islands were affected by Ida.  More than 80% of the houses and schools were demolished, but there were no reported deaths in that region.  At the time, press reports had indicated that 124 people died in El Salvador from flooding and mud slides, but these deaths were due to a separate area of low pressure over the far eastern North Pacific Ocean.


In the United States, the highest reported sustained wind was 60 mph with a peak gust of 74 mph from an elevated sensor at Pilot’s Station East on the Southwest Pass of the Mississippi River.  Another elevated anemometer at a nearby station on the Southwest Pass reported a maximum sustained wind of 58 mph with a gust to 68 mph.  Rainfall totals were generally light, and the highest reported rainfall was 3.42 inches at Pascagoula, Mississippi.  Ida produced a storm surge along the northern Gulf Coast from the Florida Panhandle to Louisiana, and the highest reported surges were 6.53 feet from a gauge in Bay Gardene, Louisiana, and 5.62 feet from Shell Beach, Louisiana.  
One death was reported in Louisiana when a 70-year-old man went missing after motoring his boat into the Mississippi River to assist two men who were ultimately rescued by the U.S. Coast Guard.

	Storm Name
	Class*
	Dates**
	Maximum Winds (mph)
	Minimum Central Pressure (mb)
	Deaths
	U.S. Damages ($million)

	One
	TD
	May 28 – 29
	35
	1006
	
	

	Ana
	TS
	August 11 – 16
	40
	1003
	
	

	Bill
	MH
	August 15 – 24
	135
	943
	2
	

	Claudette
	TS
	August 16 – 17
	60
	1005
	2
	minor

	Danny
	TS
	August 26 – 29
	60
	1006
	1
	

	Erika
	TS
	September 1 – 3 
	50
	1004
	
	

	Fred
	MH
	September 7 – 12
	120
	958
	
	

	Eight
	TD
	September 25 – 26
	35
	1008
	
	

	Grace
	TS
	October 4 – 6
	65
	986
	
	

	Henri
	TS
	October 6 – 8
	50
	1005
	
	

	Ida
	H
	November 4 – 10
	105
	975
	1
	minor


*TD – tropical depression, maximum sustained winds 38 mph or less; TS – tropical storm, maximum sustained winds 39 – 73 mph; H – hurricane, maximum sustained winds 74 – 110 mph; MH – major hurricane, maximum sustained winds 111 mph or higher.

**Dates based on UTC time and include tropical depression stage.
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Tracks of Atlantic tropical storms and hurricanes of 2009.  
The letter indicators correspond to the names of the storms.
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Visible satellite images of Hurricane Bill (left) at 1045 UTC 19 August and intensifying Hurricane Ida (right) at 1635 UTC 8 November, 2009 while the hurricane was heading toward the Yucatan Channel
Eastern North Pacific


Tropical cyclone activity during the 2009 eastern North Pacific hurricane season was near average.  Seventeen named storms formed, of which seven became hurricanes and four became major hurricanes, category three or higher on the Saffir-Simpson Hurricane Wind Scale.  Although the number of tropical storms and major hurricane was near average, the number of hurricanes was slightly below average.  The total of four major hurricanes was the highest total since 2006, the last time mature El Niño conditions were observed over the equatorial tropical Pacific.  Two tropical depressions formed and did not strength to tropical storm strength.  An additional depression formed and became Tropical Storm Lana in the central Pacific. Hurricane Rick became the second strongest hurricane ever recorded in the eastern North Pacific (behind Hurricane Linda in 1997) and the strongest hurricane observed during the month of October in the eastern North Pacific since reliable records began in 1971.  In terms of the Accumulated Cyclone Energy (ACE) index, 2009 had about 95% of the long-term median value.  Many of the tropical cyclones formed farther west than normal, closer to cooler waters and enhanced westerly vertical wind shear at higher latitudes.  This contributed to a large number of weak and short-lived systems over the central and western part of the basin.

Few tropical cyclones affected land during the 2009 hurricane season.  Hurricane Jimena made landfall as a category two hurricane along the west coast of the southern Baja California peninsula, and Tropical Storm Rick made landfall close to Mazatlán, Mexico, several weeks later.  Hurricane Andres brought heavy rainfall and winds to portions of western mainland Mexico near Manzanillo and Acapulco even though the center remained offshore.  Tropical Storms Olaf and Patricia briefly threatened the southern Baja California peninsula but weakened before reaching that area.

Tropical Depression One-E

The genesis of Tropical Depression One-E can be traced to a tropical wave that entered the eastern North Pacific on June 10.  The wave moved westward during the next five days while generating vigorous but disorganized convection and late on June 15, a broad low formed within the wave several hundred miles south-southwest of Acapulco, Mexico.  Convection increased near the center early on June 18, and a tropical depression formed around 1200 UTC that day, when it was centered about 405 miles south-southwest of Mazatlán, Mexico.

The depression turned northward on June 18 and north-northeastward the next day as it moved between the western periphery of a mid-level ridge of high pressure over Mexico and an unusually deep upper-level trough approaching California.  Although the depression was briefly on the verge of becoming a tropical storm, the associated convection began to weaken, and the low-level circulation became elongated by June 19 as it approached southwestern Mexico.  The depression degenerated into an open trough of low pressure later that day near Las Tres Marías, Mexico.
Hurricane Andres


Andres originated from a tropical wave that entered the eastern North Pacific Ocean on 
June 16.  Shower and thunderstorm activity associated with the wave gradually increased over the next few days as it moved slowly westward, and an area of low pressure formed along the wave on June 20 about 175 miles south-southeast of Acapulco, Mexico.  The low became better defined on June 21, and became a tropical depression early that day.  The depression moved westward and strengthened into a tropical storm six hours after genesis, while centered about 180 miles 
south-southwest of Acapulco.  Andres then turned northwestward around the southwestern periphery of a mid-level area of high pressure and continued on that heading for nearly the remainder of its existence.  Andres steadily intensified during the next 36 hours, and the cyclone reached hurricane strength with an estimated peak intensity of 80 mph around 0600 UTC June 23 while located about 80 miles southwest of Lázaro Cárdenas, Mexico.

As Andres moved nearly parallel to the southwestern coast of Mexico, northeasterly shear increased, and weakening began.  The center of Andres passed about 50-60 miles off the southwestern coast of Mexico before weakening to a tropical storm around late that day.  The highest wind observation on land was 35 mph with a gust to 45 mph at Manzanillo late on June 24.  Thereafter, Andres began moving over cooler waters and into a more stable air mass; this, combined with the northeasterly shear, led to rapid weakening of the cyclone.  Andres weakened to a tropical depression by 1200 UTC June 24 while centered about 100 miles west of Cabo Corrientes.  
The depression then turned northward and became an open trough of low pressure late that day.

Andres was responsible for one death in Mexico.  Press reports indicate that damage along the southwestern coast of Mexico was minimal.  However, heavy rainfall from Andres and its precursor disturbance flooded homes in a portion of Acapulco, which resulted in the evacuation of about 200 people.
Tropical Storm Blanca

Blanca formed from a tropical wave that entered the eastern North Pacific basin on June 29.  Showers and thunderstorms associated with the wave increased near the Gulf of Tehuantepec on July 1; however, the organization of the system did not change much as it moved westward over the next few days.  By July 4, deep convection became more consolidated a couple hundred miles south of Manzanillo, Mexico.  Additional slow development occurred over the next couple of days, and the system became a tropical depression while centered about 435 miles south of Cabo San Lucas, Mexico, around 0600 UTC July 6.

The flow south of a broad mid-level area of high pressure steered the cyclone on a 
west-northwestward course throughout its lifetime.  About six hours after forming, the system strengthened into a tropical storm, and Blanca is estimated to have reached its maximum intensity of 50 mph by 0000 UTC July 7.  Later that day the storm reached waters with sea surface temperatures below 27ºC and began to gradually weaken.  Deep convection associated with the cyclone pulsated over the next couple of days but slow weakening continued.  Blanca became a tropical depression by July 8 and degenerated into a remnant low early on July 9, while centered about 795 miles west of Cabo San Lucas.
Hurricane Carlos

Carlos originated from an area of disorganized showers and thunderstorms associated with a tropical wave that entered the eastern North Pacific on July 4.  The wave changed little during the next few days as it continued westward.  Convection increased on July 8, and a tropical depression formed around 0600 UTC July 10 about 900 miles south of the southern tip of Baja California.
The depression moved westward along 10(N over warm waters in an environment of low wind shear, and became a tropical storm around 1800 UTC July 10.  Steady intensification of this small tropical cyclone continued, and Carlos became a hurricane with an intensity of 85 mph at 0000 UTC July 12.  Shortly thereafter, Carlos weakened as quickly as it had strengthened and became a 50-mph tropical storm by 0000 UTC July 13.  A new round of intensification then began, and the cyclone reached an estimated peak intensity of 105 mph around 0000 UTC 15 July, becoming the strongest hurricane so far south in the eastern North Pacific since reliable records began in 1971.
Carlos encountered strong shear as it approached 130(W on July 15.  This caused an abrupt deterioration of the cloud pattern, and the cyclone weakened rapidly from its peak intensity to a tropical depression in about a day.  By 0000 UTC July 17, the circulation of Carlos dissipated about 2185 miles west-southwest of the southern tip of Baja California.
Tropical Storm Dolores

Dolores formed from a tropical wave that entered the eastern Pacific basin on July 8.  
The wave moved slowly westward, and a large but poorly defined low pressure area developed from it several hundred miles south of Acapulco, Mexico, on July 11.  The circulation of the low became better defined, and the associated shower activity became better organized on July 14 as the system moved west-northwestward.  It is estimated that a tropical depression formed near 0000 UTC July 15 about 695 miles west-southwest of Manzanillo, Mexico.

The cyclone moved generally northwestward on the southwestern side of a mid-level ridge over northern Mexico and the adjacent Pacific waters.  Although the depression was located in an environment of southwesterly vertical wind shear, it strengthened to a tropical storm about 12 hours after genesis.  Dolores reached an estimated peak intensity of 60 mph near 0000 UTC July 16 about 620 miles southwest of the southern tip of Baja California.  The associated convection dissipated shortly afterward, possibly due to the entrainment of dry air associated with an upper-level trough.  Dolores degenerated into a gale-force non-tropical low around 1800 UTC July 16, and the sustained winds fell below gale force six hours later.
Tropical Depression Six-E


Tropical Depression Six-E originated from a westward moving tropical wave that entered the eastern North Pacific on July 21.  A tropical depression formed around 1200 UTC July 30 while centered about 1185 miles east-southeast of Hilo, Hawaii.  The depression moved quickly westward to the south of the subtropical ridge, and crossed 140°W longitude into the central North Pacific basin.  
It became Tropical Storm Lana around 1800 UTC that day, when it was centered about 1075 miles east-southeast of Hilo.

Tropical Storm Enrique

Enrique developed from a tropical wave that crossed Central America on July 30. Although disorganized, convection gradually increased over the next few days, and a tropical depression formed around 1800 UTC August 3, centered about 665 miles southwest of Manzanillo, Mexico.  
The depression became a tropical storm around 0000 UTC August 4.
Enrique strengthened quickly after becoming a tropical storm, but its intensification was interrupted later that day.  The cyclone moved west-northwestward and then northwestward over the next few days, steered between a subtropical mid-level ridge to its north and the circulation associated with Hurricane Felicia to its west.  Enrique began to move over cooler sea surface temperatures on August 5, which combined with northerly shear to cause slow weakening.  Enrique weakened to a tropical depression around 0000 UTC August 7 about 910 miles west-southwest of Punta Eugenia, Mexico, and then degenerated into a remnant low by 0000 UTC August 8.
Hurricane Felicia

Felicia’s genesis can be traced to a tropical wave that moved into the eastern North Pacific on July 30.  After the wave passed 110°W on 1 August, convection increased and exhibited signs of organization, and a tropical depression formed on August 3 around 1800 UTC.  The depression became a tropical storm by 0000 UTC August 4, while centered about 1140 miles southwest of the southern tip of Baja California. 

In an environment of low shear and 28°- 29°C sea surface temperatures, Felicia began a period of rapid intensification and reached hurricane strength by 1800 UTC August 4.  The hurricane initially moved west-northwestward to the south of a deep-layer ridge over the central portion of the basin.  By August 5, Felicia turned northwestward as it reached the western edge of the ridge and encountered a trough digging along 130°W.
On its northwestward course, Felicia continued to rapidly intensify and reached its estimated peak intensity of 145 mph at 0600 UTC August 6, while located about 1685 miles east-southeast of Hilo, Hawaii.  Gradual weakening began during the next 24 hours, followed by a faster weakening after Felicia began moving over 26°-27°C sea surface temperatures.  Around this time, mid-level ridging increased to the north and west of the hurricane, resulting in a west-northwesterly course just prior to Felicia’s entrance into the central North Pacific basin with 90 mph winds around 1200 UTC August 8.

Tropical Depression Nine-E

Tropical Depression Nine-E formed from a tropical wave that entered the eastern North Pacific basin on August 1.  The wave spawned a broad area of low pressure on August 7 about 800 miles south-southwest of the southern tip of Baja California.  The circulation gradually became better defined over the next 24 to 36 hours, although the associated shower and thunderstorm activity remained limited.  Around 1200 UTC August 9, thunderstorm activity began to increase in association with the low, and a tropical depression formed around 1800 UTC that day, about 885 miles southwest of the southern tip of Baja California.

In an environment of moderate westerly shear, the depression did not strengthen as it moved generally westward during the next day or so.  Although the depression briefly neared tropical storm strength, microwave imagery indicated that the low-level center soon became exposed to the west of the convective activity.  The deep convection dissipated later that day, and the depression degenerated into a remnant low around 0000 UTC August 12, while centered about 1380 miles 
west-southwest of the southern tip of Baja California.
Hurricane Guillermo


Guillermo was spawned by a tropical wave that entered the eastern Pacific on August 5.  
An elongated area of low pressure formed along the wave axis, and disorganized banding features formed on August 8.  Thunderstorms increased near the circulation center late on August 11, and it is estimated that a tropical depression formed by 1200 UTC August 12, located about 655 miles 
south-southwest of the southern tip of Baja California.  The depression became a tropical storm 
12 hours later.

Guillermo intensified to a major hurricane in about 48 hours, as it moved westward to 
west-northwestward.  A banded eye was noted in visible satellite images late on August 13, and Guillermo became a hurricane on 14 August.  Thereafter, intensification was briefly interrupted, as the banding eye structure transitioned into a central dense overcast, and rapid intensification began later that afternoon.  Guillermo became a major hurricane on August 15, reaching an estimated peak intensity of 125 mph at 0600 UTC while located about 1495 miles from the southern tip of Baja California.  Slow weakening began later that day due to decreasing sea-surface temperatures, and Guillermo crossed into the Central Pacific basin around 0000 UTC August 17 with an intensity of 80 mph.
Tropical Storm Hilda


Hilda appears to have originated from a tropical wave that entered the eastern Pacific on August 13.  The system moved westward for several days with little or no signs of development.  
A low-level circulation formed by 1200 UTC August 21, however, thunderstorm activity associated with this circulation remained disorganized until 1200 UTC August 22 when it is estimated that a tropical depression formed while centered 1300 miles east-southeast of the Big Island of Hawaii.  Although the cyclone was situated in an environment of northeasterly vertical shear, it became a tropical storm about six hours after genesis.

Hilda moved westward around 10 mph to the south of the eastern edge of a subtropical ridge over the central North Pacific.  Strengthening was limited by persistent northeasterly shear, and Hilda crossed into the Central Pacific basin around 1200 UTC August 23 with an intensity of 45 mph.
Tropical Storm Ignacio

Ignacio formed from the same tropical wave that spawned Tropical Storm Ana in the Atlantic basin.  The southern portion of the wave entered the eastern North Pacific south of Mexico on August 20, and disorganized shower activity associated with it gradually increased.  A broad area of low pressure formed on August 22 south of Cabo Corrientes, Mexico, as the system moved toward the west-northwest.  The cloud pattern had enough organization to classify the system as a tropical depression at 1800 UTC August 24 about 690 miles southwest of the southern tip of Baja California, and the depression became a tropical storm six hours later.  Ignacio reached its estimated maximum intensity of 50 mph at 1200 UTC that day and then maintained the same strength for a day or so.  Afterwards, Ignacio weakened as it moved northwestward over cooler waters.  The cyclone degenerated into a remnant low at 1200 UTC August 27 and dissipated on August 29.
Hurricane Jimena

Jimena was spawned by a tropical wave that moved into the eastern Pacific on August 25.  The associated shower activity increased in coverage on August 27, and early the next day a low pressure area formed about 300 miles southeast of Acapulco, Mexico.  It is estimated that a tropical depression formed around 1800 UTC August 28 about 220 miles south of Acapulco.

The depression initially moved westward on the south side of a mid-level ridge and then turned northwestward on August 30.  Microwave imagery indicated that the depression had a small radius of maximum winds at the time of genesis, and the subsequent development was rapid.  
The cyclone became a tropical storm early on August 29 and a hurricane later that day.  Strengthening continued until Jimena reached an estimated intensity of 140 mph on August 30.  At that time, development was interrupted by an eyewall replacement cycle.  The cycle finished early on August 31, and Jimena again strengthened, reaching a peak intensity of 155 mph later that day.

Late on August 31, Jimena turned north-northwestward between the ridge, Tropical Storm Kevin to the west, and a mid- to upper-level low west of Baja California.  The combination of increasing vertical wind shear, cooler sea surface temperatures, and a second eyewall replacement cycle caused Jimena to weaken early on September 1.  Steady weakening and a north-northwestward motion continued until Jimena made landfall over Isla Santa Margarita, Baja California del Sur, about 1200 UTC September 2, with an estimated intensity of 105 mph – Category 2 on the SSHWS.  
A second landfall occurred an hour later at Puerto San Carlos, Baja California del Sur.


The center of Jimena then briefly re-emerged over the Pacific before turning northward and making a third landfall just east of San Juanico in Baja California del Sur around 2100 UTC September 2.  Jimena continued northward across Baja California while weakening to a tropical storm, and the center emerged into the central Gulf of California around 0600 UTC September 3.  The steering currents then collapsed, and Jimena drifted erratically over the Gulf for the next 24 hours as weakening occurred, and Jimena become a depression early on 4 September.  The depression began moving southwestward later that day and made its final landfall near Santa Rosalia, Baja California del Sur, around 1900 UTC September 4.  The depression then weakened to a remnant low as it crossed Baja California, and this low dissipated over the Pacific on September 5.


Media reports indicate that Jimena’s winds and rains caused widespread damage on the central and southern Baja California peninsula.  The cities of Ciudad Constitución, Mulege, and Loreto were hard hit, along with many smaller towns near the track of the center.  Severe freshwater flooding occurred on the Mexican mainland near Guaymas in Sonora where the maximum reported storm-total rainfall was 26.46 inches.  However, this total is double that reported at the nearby station of Empalme, and its accuracy is in doubt.  While there were no reports of sustained hurricane-force winds, hurricane conditions likely affected much of the Pacific coast of Baja California south of San Juanico.  Storm chasers in Puerto San Carlos reported a pressure of 973.0 mb as the eye of Jimena passed over that town.
Reports suggest that the number of damaged buildings was in the tens of thousands, however, no monetary damage figures are available as of this writing.  One death has been attributed to Jimena – a drowning due to freshwater flooding in Mulege, Baja California del Sur.

Tropical Storm Kevin

Kevin originated from a tropical wave that entered the eastern Pacific on August 23.  
The wave moved westward uneventfully for a few days until an area of low pressure formed along the wave on August 27.  Deep convection remained intermittent until early on August 29, and it is estimated that a tropical depression formed from the disturbance around 1200 UTC that day, centered about 1025 miles southwest of the southern tip of Baja California.  As the cyclone moved 
west-northwestward, the depression became a tropical storm at 1800 UTC on August 29 while centered about 1045 miles southwest of the southern tip of Baja California.
Kevin moved slowly west-northwestward around the time of genesis, however, the combination of a digging mid- to upper-level trough to the northwest and an anticyclone to the southeast caused a sharp turn toward the north late on August 29.  This general northward motion continued for the remainder of Kevin’s life as a tropical cyclone.  While sea-surface temperatures were moderately warm, Kevin was located in an environment of weak to moderate vertical wind shear, upper-level sinking motion, and relatively dry air in the lower to middle levels of the atmosphere.  Despite this, Kevin reached an estimated peak intensity of 50 mph during the period from 0600 to 1200 UTC but began to weaken slowly thereafter.  Kevin weakened to tropical depression around 0600 UTC August 31, as it turned toward the north-northwest and northwest.  Kevin became a remnant low around 1800 UTC, when centered about 840 miles west-southwest of the southern tip of Baja California.
Hurricane Linda


Hurricane Linda developed from a tropical wave that moved off the west coast of Africa on August 18.  The wave split, with the northern portion developing into Atlantic Tropical Storm Danny east of the Bahamas on August 26, while the southern part entered the eastern Pacific basin on August 28.  Shower and thunderstorm activity was limited until September 3, and low pressure developed along the wave around 0000 UTC September 6.  Deep convection became organized enough for the low to be considered a tropical depression by 0600 UTC September 7, while centered about 1130 miles west-southwest of the southern tip of Baja California.  The depression then strengthened into a tropical storm about six hours later.


Linda moved very slowly westward over the next day or so as steering currents collapsed.  
A mid-level ridge developed east of the cyclone by September 9, and Linda turned toward the northwest and increased in forward speed.  The storm gradually intensified during that time, and became a hurricane by 1800 UTC September 9, while centered about 1315 miles west-southwest of the southern tip of Baja California.  Linda reached an estimated peak intensity of 80 mph from 0000 to 1200 UTC September 10.  Subsequently, shear and cooler sea surface temperatures led to weakening, and Linda became a tropical storm by 0000 UTC September 11.  After losing all deep convection, the cyclone degenerated into a remnant low by 0000 UTC September 12, while centered about 1385 miles west of the southern tip of Baja California.
Tropical Storm Marty

Marty originated from a tropical wave that entered the eastern North Pacific on 
September 10.  Disorganized convection developed with the wave on September 13 and became better organized over the next day or two.  A broad area of low pressure formed along the wave by 1200 UTC September 15 and the system is estimated to have become a tropical depression around 0000 UTC September 16, while located about 375 miles south of the southern tip of Baja California.

The depression moved slowly northwestward on the western periphery of a subtropical ridge while in an environment of moderate southeasterly shear.  In spite of the shear, the cyclone slowly strengthened and reached tropical storm strength about 12 hours later, when it was located 330 miles south-southwest of the southern tip of Baja California.  Weak steering currents caused Marty’s forward speed to slow further, and the cyclone drifted northwestward to north-northwestward on September 17 without strengthening further.  Around this time Marty began to weaken as it ingested drier and more stable low-level air and encountered increasing southwesterly shear associated with a mid- to upper-level trough near Baja California.  The weakening trend accelerated after Marty reached cooler waters, but Marty maintained tropical storm strength until around 1800 UTC September 18.  Devoid of deep convection, Marty became a remnant low the following day.

Tropical Storm Nora

Nora originated from a tropical wave that entered the eastern North Pacific on September 15. On September 18, deep convection associated with the wave increased near the Gulf of Tehuantepec and then gradually improved in organization during the next several days.  A low developed along the wave axis on September 22, and late that day convection began to increase near the center.  By 0000 UTC September 23, a tropical depression formed about 645 miles southwest of the southern tip of Baja California.
The depression strengthened to a tropical storm six hours later as it moved 
west-northwestward to northwestward around the southwestern periphery of a subtropical ridge.  In a low wind shear environment and over warm waters, Nora steadily strengthened over the next 18 hours and reached a peak intensity of 60 mph around 0000 UTC September 24, while centered about 690 miles southwest of the southern tip of Baja California.  Strong southwesterly shear associated with an upper-level trough and cooler waters caused the system to weaken as it turned westward under the influence of a low-level ridge to the north.  Nora became a tropical depression around 0000 UTC September 25 about 815 miles west-southwest of the southern tip of Baja California and then degenerated into a remnant low six hours later.
Tropical Storm Olaf

Olaf’s precursor wave and an associated area of low pressure entered the eastern North Pacific on September 24.  The broad low was close to becoming a tropical depression on September 30 before the associated deep convection dissipated.  However, convection returned that night in the northern portion of the large circulation, causing the center to reform farther north.  A tropical depression developed around 1200 UTC October 1, when the system was located about 545 miles west-southwest of the southern tip of Baja California.


The depression turned northward and became a tropical storm while moving around the western periphery of a mid-level ridge and reached an estimated peak intensity of about 45 mph around 1200 UTC October 2.  Olaf turned sharply eastward early the next day and weakened due to cooler waters and increasing southerly shear.  The cyclone weakened to a tropical depression at 0600 UTC October 3, and 12 hours later degenerated into a remnant low about 155 miles west-southwest of Cabo San Lázaro, Mexico.
Tropical Storm Patricia

Patricia formed from a tropical wave that crossed Central America on October 6.  Widespread but sporadic deep convection was observed in association with the wave as it slowly moved across the eastern North Pacific during the next few days.  A broad low pressure area formed a couple of hundred miles south of Manzanillo, Mexico, on October 9.  By October 11 convection became more persistent and a well-defined center of circulation formed.  The system became a tropical depression around 1800 UTC that day about 405 miles south-southeast of the southern tip of Baja California, Mexico.
The system reached tropical storm intensity about six hours after genesis.  Patricia then gradually strengthened over the next day while moving over very warm waters and experiencing light easterly wind shear.  Patricia moved generally north-northwestward between a deep-layer ridge to the east and a mid- to upper-level trough to the northwest, and reached an estimated peak intensity of 
60 mph around 0000 UTC October 13, while centered about 220 miles south of the southern tip of Baja California.  Moderate southeasterly vertical shear and a more stable air mass then caused Patricia to suddenly weaken.  Deep convection dissipated late on October 13, and the cyclone became a remnant low around 0600 UTC October 14, while centered just 30 miles east-southeast of the southern tip of Baja California.
Hurricane Rick

Rick developed from a tropical wave that entered the eastern North Pacific on October 12.  Associated thunderstorm activity gradually increased in organization as the wave moved westward south of Central America and the Gulf of Tehuantepec.  The low acquired sufficient organization to be considered a tropical depression by 1800 UTC October 15, while centered about 320 miles 
south-southwest of the Gulf of Tehuantepec.  Rick rapidly intensified almost immediately after formation as it moved on a west-northwestward course to the south of a deep-layer ridge of high pressure.  The cyclone reached tropical storm intensity within six hours and hurricane strength within 24 hours of genesis.  Rapid intensification continued for another 36 hours, and Rick attained major hurricane status by 1200 UTC 17 October.  Rick finally reached its estimated maximum intensity of 180 mph around 0600 UTC October 18 and became the second strongest hurricane ever recorded (since accurate records began in 1971) in the Pacific Ocean east of the International Date Line, behind only Hurricane Linda of 1997.
After reaching its peak intensity, Rick began to weaken almost as quickly as it strengthened due to increasing southwesterly wind shear east of a mid- to upper-level trough.  Rick fell below major hurricane status by 1800 UTC October 19 as it slowed and turned northwestward and then northward under the influence of the trough.  Rick continued to rapidly weaken and became a tropical storm 
12 hours later, while centered about 270 miles south-southwest of the southern tip of Baja California.  Rick then accelerated northeastward as it passed about 150 miles south of the southern tip of the Baja peninsula late on 20 October.  Rick made landfall near Mazatlán, Mexico, around 1400 UTC October 21 with maximum sustained winds of around 60 mph. Once inland, Rick quickly dissipated as it moved over the rugged terrain of west-central Mexico and encountered southwesterly shear of about 45 mph.
Media reports indicate that there were two deaths associated with large waves caused by Hurricane Rick.  A 38-year-old man fishing was swept out to sea on October 18 at Los Cabos harbor in San José del Cabo.  On 19 October, a 16-year old boy drowned at El Medano beach in Cabo San Lucas.

Official Forecast Verification 

For all operationally designated tropical (or subtropical) cyclones in the Atlantic and eastern North Pacific basins, the NHC issues an official forecast of the cyclone’s center position and maximum 1 –min surface wind speed.  Forecasts are issued every 6 h and contain projections valid at 12, 24, 36, 48, 72, 96 and 120 h after the forecast’s nominal initial time (0000, 0600, 1200 or 1800 UTC).  
At the end of the season, forecasts are evaluated by comparing the projected positions and intensities to the corresponding post storm derived “best track” positions and intensities of each cyclone.  
A forecast is included in the verification only if the system is classified in the best track as a tropical 
(or subtropical) cyclone at both forecast’s initial time and the projection’s valid time. All other stages of development (e.g., tropical wave, remnant low, extratropical) are excluded.  For verification purposes, forecasts associated with special advisories do not supersede the original forecast issued for that synoptic time; rather, the original forecast is retained. All verifications here include the depression stage.  The 2009 NHC official track and intensity forecast verifications for the Atlantic and eastern North Pacific area attached.
	2009 Eastern North Pacific Tropical Storms and Hurricanes

	Name
	Classa
	Datesb
	Winds

(mph)
	Pressure

(mb)
	Deaths

	Andres
	H
	June 21-24
	80
	984
	1

	Blanca
	TS
	July 6-9
	50
	998
	

	Carlos
	H
	July 10-16
	105
	971
	

	Dolores
	TS
	July 15-17
	50
	1000
	

	Enrique
	TS
	August 3-7
	65
	994
	

	Felicia
	MH
	August 3-11
	135
	935
	

	Guillermo
	MH
	August 12-20
	125
	954
	

	Hilda
	TS
	August 22-28
	65
	999
	

	Ignacio
	TS
	August 24-27
	50
	1000
	

	Jimena
	MH
	August 29-September 4
	155
	931
	1

	Kevin
	TS
	August 29- September 1
	50
	1000
	

	Linda
	H
	September 7-11
	80
	985
	

	Marty
	TS
	September 16-19
	45
	1001
	

	Nora
	TS
	September 23-25 
	60
	997
	

	Olaf
	TS
	October 1-3
	60
	996
	

	Patricia
	TS
	October 11-14
	60
	996
	

	Rick              
	MH
	October 15-21
	180
	906
	2


a TS - tropical storm, maximum sustained winds 39-73 mph; H - hurricane, maximum sustained winds 74 mph or higher; MH – major hurricane, maximum winds 111 mph or greater.
b Dates begin at 0000 UTC and include tropical/subtropical depression stage, but exclude extratropical stage and remnant low stages 
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Tracks of eastern North Pacific tropical storms and hurricanes of 2009: Andres through Hilda.
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Tracks of eastern North Pacific tropical storms and hurricanes of 2009: Ignacio through Rick.
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GOES-11 visible satellite image of Hurricane Felicia near its estimated 145-mph peak intensity at 0000 UTC 6 August 2009.  Image provided by the Naval Research Laboratory’s Marine Meteorology Division in Monterey, CA.
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GOES-11 visible satellite image of Hurricane Jimena near its estimated 155-mph peak intensity at 2230 UTC 31 August 2009.  Image provided by the Naval Research Laboratory’s Marine Meteorology Division in Monterey, CA.
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GOES-11 infrared satellite image showing the well-defined eye of Hurricane Rick at 0833 UTC 18 October 2009.  Image provided by the Naval Research Laboratory’s Marine Meteorology Division in Monterey, CA.
Acknowledgements: 
The cyclone summaries are based on the Tropical Cyclone Reports prepared the Hurricane Specialists at the National Hurricane Center.  These reports are available at http://www.nhc.noaa.gov/2009atlan.shtml.
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Eastern North Pacific verification
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                                                                                                   Values in green tied or exceeded all-time lows.
� The Accumulated Cyclone Energy (ACE) index is a measure of the collective strength and duration of all tropical storms and hurricanes during the year, calculated by adding up the squares of the maximum wind speeds (in knots) at six-hour intervals for each storm.
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