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Meteorological Recap 
Note: The National Hurricane Center, Weather Prediction Center, Storm Prediction Center and 
National Weather Service each provided well -verified forecasts for the lifesp an of Hurricane 
Harvey. This is particularly impressive given the complexities involved in determining the track, 
forward speed, and intensity of Harvey in addition to the challenging atmospheric set -up.  

Hurricane Harvey was first identified by the National Hurricane Center (NHC) as a tropical wave, just off 
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Harvey maintained minimal tropical storm-force winds while meandering back into the Gulf of Mexico. The 
NHC only expected minimal (if any) intensification, primarily due to sea surface temperatures being much 



Aon Benfield  
Analytics | Impact Forecasting  

Hurricane Harvey 8 

Storm Data 
Below is official storm data from the National Weather Service, Weather Prediction Center, and National 
Hurricane Center.  

Wind & Central Pressure 

 

Wind Gusts 
Location  Wind Gust (mph)  Location  Wind Gust (mph)  
Port Aransas, TX 132 Austwell, TX 80 
Copano Village, TX 125 Magnolia Beach, TX 79 
Lamar, TX 110 Edna, TX 73 
Aransas Pass, TX 109
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Select Rainfall Gauges 
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Rainfall Return Period  
There is no simple way to provide a 
blanket rainfall return period (RP) for 
Hurricane Harvey. Based on typical rainfall 
patterns, there are some specific locations 
that end up receiving much higher – or 
lower – rainfall amounts. For Harvey, the 
extent of extreme rainfall was substantial. 
An unusually large and remarkable swath 
of minimal 40-inch (1,016-millimeter) 
rainfall extended from west of Houston to 
the Texas/Louisiana border. Due to this 
fact, preliminary rainfall return period 
analysis by NOAA’s Hydrometeorological 
Design Studies Center indicates that an 
abnormally large swath of southeast Texas 
incurred rainfall RP rates minimally 
ranging from 500 to 1,000 years. 

Given the volume of water, local 
infrastructure across southeast Texas was 
simply unable to handle such an enormous 
amount of rainfall in a short amount of 
time. This led to major water run-off that 
quickly accumulated across a very large 
area. With so much residential and 
commercial growth throughout this part of 
the state – combined with abundant 
concrete and poor absorbing clay soil – 
this only worsened the flood impact. 

It is worth noting that Texas has incurred numerous extreme rainfall events during the past decade. In 
fact, Harvey became the sixth event to bring rainfall at a return period of at least 1,000 years since 2010 
alone
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Storm Surge & Inundation 

Storm Surge Heights 

Storm Surge* 
Location  Storm Surge (ft)  Location  Storm Surge (ft)  
Manchester, TX 
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River Gauge Data for Stations at Major Flood Stage# 
Location  Maximum Gauge Height  
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Severe Weather 

 
Spin-
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Flood Damage 

The majority of the damage inflicted by Harvey was as a result of catastrophic flooding inflicted by the 
combination of a large storm surge and prodigious amounts of rainfall as the storm pulled warm, moist air 
from the Gulf of Mexico over the Texas coast for days following its landfall. The NWS reported that 
conditions were “unprecedented” and issued a flash flood emergency for the entire Houston metro area. 

River levels rose rapidly prompting widespread 
and devastating floods. Among the worst 
affected areas was Harris County, including the 
Houston metro area. By early on August 27, 
NWS meteorologists were already describing the 
floods as the “worst Houston had ever 
experienced” and official guidance from 

emergency management teams to people whose 
homes became inundated was to “get on the 

roof”. Another NWS official described the 
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By August 31, record-breaking river gauge levels 
were recorded in the Brazos River, Navidad River, 
San Bernard River, San Jacinto River, Trinity River, 
Clear Creek, Cypress Creek, Davidson Creek, Lake 
Creek, Menard Creek, Peach Creek, and Buffalo 
Bayou while the Colorado River, Guadalupe River, 
Lavaca River, Tres Palacios River, Bedias Creek, 
Caney Creek, Garcitas Creek, Sandies Creek, 
Sandy Creek, Spring Creek, Brays Bayou, White 
Oak Bayou, and Greens Bayou all reached major 
flood stage. Multiple other rivers, creeks, and 
bayous were in moderate or minor flood stages and 
many were still rising. 

Emergency services were inundated by tens of thousands of calls for help and carried out thousands of 
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Summary of Property Damage in Texas 

Single Family Homes  & Businesses  

 
County  

Single Family Homes  Businesses  
Affected  Minor Damage Major Damage  Destroyed  Major Damage  Destroyed  

Harris 51,011 38,640 24,790 845 359 0 
Jefferson 30,193 15,405 16,131 
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Public Buildings & Facilities  
 
County  

Debris 
Removal  

Police/EMS  Roads & 
Bridges  

Water 
Facilities  

Buildings  Public Utility 
Systems  

Other  TOTAL 

Harris 44,399,500 34,024,504 301,200 18,500 35,308,047 72,115,500 1,756,000 188
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Louisiana 
As Harvey edged northward through August 28-29, a federal disaster was declared for five “at-risk” 

Louisiana parishes including Beauregard, Calcasieu, Cameron, Jefferson Davis, and Vermillion in the 
southwest of the state. The Louisiana governor sought the addition of Allen, Acadia, Iberia, Natchitoches, 
Rapides, Sabine, and Vernon to the declaration on August 30. With rainfall topping 20 inches (508 
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As of August 29, six refineries in the Corpus Christi area, seven in Houston/Galveston, and one in 
Beaumont/Port Arthur were shutdown. The combined capacity of these refineries was 3,268,449 barrels 
per day, equal to 33.7 percent of Gulf Coast refining capacity and 17.6 percent of total U.S. capacity. 
Furthermore, one refinery in Houston/Galveston, two in Beaumont/Port Arthur, and two in Lake Charles 
were operating at reduced rates. The following day, another Beaumont/Port Arthur refinery was added to 
the list of closures taking the affected capacity to 3,871,449 barrels per day or 39.9 percent of total Gulf 
Coast capacity: 20.9 percent of total U.S. capacity.  

August 28, saw the first Corpus Christi refinery begin startup operations. Further startups were initiated 
on August 30 when six refineries with a capacity of 1,269,720 barrels per day (or 13.1 percent of Gulf 
Coast refining capacity) began the process. As of September 1, four refineries were operating at reduced 
capacities, six had initiated the startup process, and 10 remained shut down. 

By September 4, eight refineries remained shut down with a combined capacity of 2,110,229 barrels per 
day
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Miscellaneous 

NFIP Coverage 
The graphic below shows NFIP coverage by county across the hardest-hit areas by Harvey. The data is 
based on statistics from NFIP and the U.S. Census Bureau at the time of landfall. In Harris County, TX – 
home to the city of Houston – just one out of six homes currently had active NFIP policies in place. The 
rates of coverage are most pronounced immediately along the coastline, but decline into the single-digits 
once getting further inland. 
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Impact Forecasting Reconnaissance Trip 
Members of Aon Benfield’s Catastrophe Management and Impact Forecasting teams traveled to Houston, 
Texas from September 19-21, 2017 for a three-day damage assessment following Hurricane Harvey’s 

landfall in late August. Several neighborhoods and parts of the metro region were visited: Bellaire, 
Dickinson, Pearland, Meyerland, South Houston, Katy (Cinco Ranch), Buffalo Bayou reservoir 
(Nottingham Forest neighborhood), and Sienna Plantation. 

Among the most notable findings: 

1) There was a significant difference in areas with a mixture of homes built Pre-FIRM (Flood 
Insurance Rate Map) and those with newer construction in modern FEMA map zones. Homes 
which were elevated to meet current mandates often escaped without major damage. However, 
Pre-FIRM homes that were grandfathered with previous code standards often incurred entire loss 
to their first floor contents.  

 

2) The height and longevity of flood waters across many neighborhoods and commercial regions led 
to significant molding and weakening of dry wall. The combination of tropical heat and humidity in 
Houston additionally worsened structures that did not have much external circulation. This often 
led to a loss of contents on the second story. 

 
 

Home without any foundation elevation (Source: Impact Forecasting)  Home built with 12-18” elevation (Source: Impact Forecasting)  

First floor remnants following 2’ of water (Source: Impact Forecasting)  Molding on walls (Source: Impact Forecasting)  
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3) Significant flooding occurred in areas even where local officials had properly planned for at least 
a 100-year flood event. Given the extensive volume of new construction and concrete throughout 
Houston metro, the current infrastructure was not prepared to handle more than 60 inches of 
rainfall. This led to major flash flooding and inundation. The dominant soil type (clay) and 
excessive amount of concrete additionally provided further risk for flash flooding. 

 

 

 

 

 

 

4) Dozens of tornado touchdowns during Hurricane Harvey led to roof damage in multiple 
neighborhoods. In some instances, roof damage was severe enough to allow for indoor water 
intrusion that led to an entire loss of indoor contents. 

 

 

 

 

 

 

5) 
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As a reminder, data used for storm tide is water height above the North American Vertical Datum of 1988 
(NAVD88). Note that this is different from inundation, which is the measured water height above ground 
level after high tide tha
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Impact Forecasting Modeled Loss Results 
Based on the modeled results of Impact Forecasting’s wind, storm surge, and inland flood models from its 
initial near real-time runs in September 2017, it was determined that “insurable losses” resulting from 
Hurricane Harvey in the United States would range between USD52 and 69 billion . Please note that 
“insurable losses” does not indicate the total economic loss estimate, nor the insured loss estimate. This 
only includes the value of properties (homes, businesses, vehicles) that are potentially insured by the 
private market
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Financial Impact 
Hurricane Harvey left a catastrophic path of 
devastation across a wide swath of southeast Texas 
and portions of extreme southwest Louisiana and is 
expected to have an overall economic impact in the 
vicinity of USD100
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Appendix A 

United States Hurricane Landfall Return Periods 
Below are maps from the National Hurricane Center (NHC) that provide tropical cyclone return periods for 
areas along the United States coastline located south of the North Carolina border. 

The first map shows regions at greatest risk of hurricanes tracking within 50 nautical miles (57 miles (93 
kilometers)) of a particular location along the coastline. Historical data shows that the southern tip of 
Florida, Louisiana, and the outer banks of North Carolina are areas that typically record a hurricane every 
five to seven years.  

The second map shows regions at greatest risk of major hurricanes within 50 nautical miles (57 miles (93 
kilometers)) of a particular location along the coastline. Historical data shows, unsurprisingly, that there 
are longer return periods for stronger storms. Areas with greatest historical frequency include south 
Florida, the Florida panhandle, Louisiana, South Carolina, and North Carolina Harvey’s first official 
landfall came in Aransas County, Texas, which has a return period for such an event every 33 - 40 years.  



Aon Benfield  
Analytics | Impact Forecasting  

Hurricane Harvey 43 

In terms of tropical cyclone development, the official Atlantic Hurricane season runs from June 1 to 
November 30 – though tropical cyclones have been known to develop during any month. As seen in the 
graphics below, the most likely months for cyclogenesis are during the peak months of August, 
September, and October. During these months, atmospheric and oceanic conditions are climatologically 
the most conducive for cyclones being influenced and/or steered by a strong Atlantic ridge of high 
pressure and/or by the advancement of strong troughs that dig into the central and eastern United States. 

 

The caveat to cyclogenesis is
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Appendix B 

Costliest Atlantic Basin and United States Hurricanes 

Atlantic Basin 
 
Rank 

 
Storm Name  

 
Affected Locations  

Economic Loss 1 
(2018 USD) 

Insured Loss 2  
(2018 USD) 
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Appendix C 

United States Emergency Declarations 

Texas 
Emergency Declaration made on 08/23/2017.  

Counties:  

Aransas, Austin, Bastrop, Bee, Bexar, Brazoria, Burleson, Calhoun, Chambers, Colorado, Comal, Dallas, 
DeWitt, Fayette, Fort Bend, Galveston, Goliad, Gonzales, Grimes, Guadalupe, Hardin, Harris, Jackson, 
Jasper, Jefferson, Jim Wells,  Karnes, Kleberg, Lavaca, Lee, Liberty, Madison, Matagorda, Milam, 
Montgomery, Newton, Nueces, Orange, Polk, Refugio, Sabine, San Augustine, San Jacinto, San Patricio, 
Tarrant, Travis, Tyler, Victoria, Walker, Waller, Washington, Wharton 

Louisiana 
Emergency Declaration made on 08/28/2017.  

Parishes: Acadia, Allen, Ascension, Assumption, Avoyelles, Beauregard, Bienville, Bossier, Caddo, 
Calcasieu, Caldwell, Cameron, Catahoula, Claiborne, Concordia, DeSoto, East Baton Rouge, East 
Carroll, East Feliciana, Evangeline, Franklin, Grant, Iberia, Iberville, Jackson, Jefferson, Jefferson Davis, 
La Salle, Lafayette, Lafourche, Lincoln, Livingston, Madison, Morehouse, Natchitoches, Orleans, 
Ouachita, Plaquemines, Pointe Coupee, Rapides, Red River, Richland, Sabine, St. Bernard, St. Charles, 
St. Helena, St. James, St. John the Baptist, St. Landry, St. Martin, St. Mary, St. Tammany, Tangipahoa, 
Tensas, Terrebonne, Union, Vermilion, Vernon, Washington, Webster, West Baton Rouge, West Carroll, 
West Feliciana, and Winn. 

United States Major Disaster Declarations 

Texas 
Major Disaster Declaration made on 08/25/2017.  

Counties: Aransas, Austin, Bastrop, Bee, Brazoria, Calhoun, Chambers, Colorado, DeWitt, Fayette, Fort 
Bend, Galveston, Goliad, Gonzales, Grimes, Hardin, Harris, Jackson, Jasper, Jefferson, Karnes, Kleberg, 
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Appendix D 

Glossary: Terms as defined by the National Hurricane Center 
Advisory:   

Official information issued by tropical cyclone 
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Contact Information 
Adam Podlaha  
Head of Impact Forecasting 
Aon Benfield Analytics 
Impact Forecasting 
+44.20.7522.3820 
adam.podlaha@aonbenfield.com 
 
Siamak Daneshvaran  
Head of Research & Development 
Aon Benfield Analytics 
Impact Forecasting 
+1.312.381.5886 
siamak.daneshvaran@aonbenfield.com  
 
Anwesha Bhattacharya  
Senior Analyst 
Aon Benfield Analytics 
Impact Forecasting 
+ 91.080.6621.8575     
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