Overview of Hurricane Katrina, August 24-31, 2005
The following was assembled by Larry Bohman for Stephen Hammond from paraphrased or condensed quotations of online information presented by NOAA’s National Climatic Data Center in CLIMATE OF 2005: SUMMARY OF HURRICANE KATRINA [updated September 1st, 2005]
HISTORICAL PERSPECTIVE

Hurricane Katrina (figure1) was one of the strongest storms to impact the coast of the United States during the last 100 years. With sustained winds during landfall of 140 mph (a strong category 4 hurricane on the Saffir-Simpson scale) and minimum central pressure the third lowest on record at landfall (920 mb), Katrina caused widespread devastation along the central Gulf Coast states of the US. Cities such as New Orleans, LA, Mobile, AL, and Gulfport, MS bore the brunt of Katrina's force and will need weeks and months of recovery efforts to restore normality.

There have been only 3 storms with stronger sustained winds when they made landfall in the U.S.:

The Labor Day Hurricane, Florida Keys, September 2, 1935, Category 5, 892 mb
Hurricane Camille, Mississippi, August 17, 1969, Category 5, 909 mb
Hurricane Andrew, Southeast Florida, August 24, 1992, Category 5, 922 mb 

The record for highest wind speed at landfall belongs to Hurricane Camille, which had wind gusts of over 200 mph and an estimated sustained wind speed of 190 mph at landfall.
The most deadly hurricane to strike the U.S. made landfall in Galveston, Texas on September 8, 1900. This was also the greatest natural disaster to ever strike the U.S., claiming more than 8000 lives when the storm surge caught the residents of this island city by surprise.
As shown in figure 2, tropical cyclone activity in the Atlantic basin has been above normal since 1995. This has been largely in response to the active phase of the multi-decadal signal. The average number of named storms since 1995 has been 13, compared to 8.6 during the preceding 25 years during which time the multi-decadal signal was in an inactive phase.  However, it is important to note that increased tropical cyclone activity does not necessarily translate into an increase in the number of landfalling tropical storms or hurricanes. Six of the past 11 years have had one or fewer landfalling hurricanes along the Gulf Coast, and there is no long-term trend in the number of landfalling hurricanes since 1900.
Below is a synopsis of the conditions that produced historic Hurricane Katrina.  Note that NOAA reports are constantly being updated (see URL at: http://lwf.ncdc.noaa.gov/oa/climate/research/2005/katrina.html#rain) as a result of new information, and the information below will be updated over the next month as new reports and data become available.

CHRONOLOGY OF HURRICANE KATRINA

Hurricane Katrina developed initially as a tropical depression (TD #12 of the season) in the southeastern Bahamas on August 23rd. This tropical depression strengthened into Tropical Storm Katrina by 11 am on August 24th.  It then moved slowly along a northwesterly then westerly track through the Bahamas, increasing in strength. A few hours before landfall in south Florida at around 6.30 EDT on August 25th, Katrina strengthened to become a category 1 (windspeeds of 75mph or greater) hurricane. Landfall occurred between Hallandale Beach and North Miami Beach, Florida, with windspeeds of approximately 80 mph, however gusts of above 90 mph were measured as Katrina came ashore. As the storm moved southwest across the tip of the Florida peninsula, Katrina's winds decreased slightly before regaining hurricane strength in the Gulf of Mexico. Given that Katrina spent only seven hours over land, its strength was not significantly diminished.
Katrina moved almost due westward after entering the Gulf of Mexico. Atmospheric and sea-surface conditions were conducive to rapid intensification, which lead to Katrina attaining 'major hurricane' status on the afternoon of the 26th.  Continuing to strengthen and moving northwards during the next 48 hours, Katrina reached maximum windspeeds on the morning of Sunday August 28th of 150 kts (172 mph, category 5 is 155 mph or higher), and its minimum central pressure dropped that afternoon to 902 mb - the 4th lowest on record for an Atlantic storm. Although Katrina, at its peak strength was comparable to Camille's intensity, it was a significantly larger storm and impacted a broader area of the Gulf coast.
Tropical cyclones of category 5 strength are rarely sustained for long durations, and Katrina was downgraded to a strong category 4 before landfall around 8 am on the morning of the 29th.   Landfalling windspeeds at Grand Isle, LA were approximately 140 mph with a central pressure of 920mb - the 3rd lowest on record for a landfalling Atlantic storm in the US. 
Rain, wind, storm surge  (figures 3 and 4)
Eastern Florida:
During its initial landfall in southern Florida, Katrina generated over 5 inches of rainfall across a large area of southeastern Florida. An analysis by NOAA's Climate Prediction Center shows that parts of the region received heavy rainfall, over 15 inches in some locations, which caused localized flooding.

Winds at landfall north of Miami were 80 mph (category 1 strength), leading to some damage and extensive power outages. 
Gulf Coast:
Rainfall from Katrina's outer bands began affecting the Gulf coast well before landfall. As Katrina came ashore on August 29th, rainfall exceeded rates of 1 inch/hour across a large area of the coast. Precipitation analysis from NOAA's Climate Prediction Center show that rainfall accumulations exceeded 8-10 inches along much of the hurricane's path and to the east of the track. 

Windspeeds over 140 mph were recorded at landfall in southeastern Louisiana while winds gusted to over 100 mph in New Orleans, just west of the eye. As the hurricane made its second landfall on the Mississippi/Louisiana border around 11 am, windspeeds were approximately 110 kts (125 mph). Gusts of over 80mph were recorded in Mobile and 90 mph in Biloxi, MS. 

The central pressure at landfall was 920 mb, which ranked 3rd lowest on record for US-landfalling storms behind Camille (909 mb) and the Labor Day hurricane that struck the Florida Keys in 1935 (892 mb). Hurricane Andrew in 1992 dropped to fourth, as its central pressure was 922 mb at landfall. Katrina also reached a minimum central pressure of 902 mb at its peak, ranking 4th lowest on record for all Atlantic basin hurricanes. 

Inland:
As the storm moved inland and weakened to a tropical storm on the 29th, rainfall became the primary impact. Rainfall amounts exceeded 2-4 inches across a large area from the Gulf coast to the Ohio Valley. As a result, flood watches and warnings were common across these regions. Rain bands from Katrina also produced tornadoes causing further damage in areas such as Georgia. 
FLOODING
The loss of life and property damage was worsened by breaks in the levees that separate New Orleans from surrounding lakes. At least 80% of New Orleans was under flood water on August 31st, largely as a result of levee failures from Lake Pontchartrain. The combination of strong winds, heavy rainfall and storm surge led to breaks in the earthen levee after the storm passed, leaving some parts of New Orleans under 20 feet of water. Storm surge from Mobile Bay led to inundation of Mobile, Alabama causing imposition of a dusk-to-dawn curfew for the City. Large portions of Biloxi and Gulfport, Mississippi were underwater as a result of a 20 to 30+ foot storm surge (generally about 5 ft higher than Camille in Mississippi) which flooded the cities.

FIGURES ON FOLLOWING PAGES

Figure 1 – Storm track of Hurricane Katrina.
[image: image1.png]Hurricane Katrina
21:00 Tue Auvgust 23, 2005 to 15:00 Tue Auvgust 30, 2005 UTC
WIND SPEED

2155 uPH
2131 e
=111 ueH
295 hPH

274 WPH

oo

38 MPH

>0 WPH

T Sete e Dl o 5110 e 3 e e A = e o T S e




Figure 2 – Annual number of Atlantic tropical storms and hurricanes, 1944-2004.
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Figure 3 – Precipitation totals from Katrina, August 24-30, 2005
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Figure 4 – Observed peak wind gusts from Katrina, August 25-29, 2005
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