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Harvey’s R.I.
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https://vimeo.com/234041188/7a7ca304b6



Rainfall (KHGX Radar Estimates)
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Rainfall (HCFCD Gage Recordings)
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Rainfall (HCFCD Gage Recordings)

• 4-day rainfall totals at all rainfall gages across Harris County 
recorded greater than a 500-year (0.2%) event

• 24-hour rainfall totals generally exceeded a 100-year (1.0%) 
event

• Shorter duration rainfall measurements of significance were 
much less widespread with one location receiving 18.9 inches 
in six hours and another receiving 6.8 inches in one hour
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Storm 1-Hour Max 6-Hour Max 24-Hour Max 4-Day Max

October 1994 3.7 7.2 20.9 28.9

Allison (2001) 5.7 21.2 28.4 38.5

Memorial Day 2015 4.8 10.1 11.0 11.1

Tax Day 2016 4.7 13.9 17.4 19.1

Harvey (2017) 6.8 18.9 25.6 47.4



Rainfall (HCFCD Gage Recordings)
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Rainfall (HCFCD Gage Recordings)
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Rainfall (HCFCD Gage Recordings)
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Rainfall (HCFCD Gage Recordings)
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Rainfall (%PMP)
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95% PMP

51% PMP



Major Contributors to Flooding

• Soils and Slopes

– Predominately clay soils and flat slopes of the coastal plain
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Land slopes approx. 
300 feet in 71 miles 
(or 0.0008 ft/ft on avg)



Flood Frequency
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Record Flooding
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Estimate of Runoff Inundation
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Harvey Key Facts

83%
of homes do not have 

flood insurance

34”
Average rainfall 
in Harris County

9,400
Commercial flights 

cancelled

$81.5B
Estimated loss

154,170 Structures Damaged



Success Stories – Stories Untold



Texas Medical Center



Texas Medical Center



Sims Bayou Federal Project

19



Sims Bayou Federal Project
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State Highway 3 20.7 20.7 Harvey (August 2017)

Interstate 45 22.1 26.1 Alica (August 1983)

Broadway 22.3 26.8 Alica (August 1983)

Telephone Road 26.3 28.5 Alica (August 1983)

Mykawa 30.9 35.6 October 1994

Martin Luther King 33.6 41.1 October 1994

Cullen 36.0 37.8 October 1994

Airport Boulevard 36.1 39.9 October 1994

State Highway 288 38.3 43.5 Allison (June 2001)

Almeda 43.1 49.4 Allison (June 2001)

Buffalo Speedway 44.6 50.8 June 1973

White Heather 45.8 52.5 Allison (June 2001)

Hiram Clarke 46.8 51.3 Allison (June 2001)

South Post Oak 49.8 53.5 Allison (June 2001)

Road Name Harvey Record Record Storm



Structural Flooding

• In Harris County unincorporated areas
– Approx. 75,000 structures have been built since the latest 

floodplain regulations were adopted in 2009
– 467 of these flooded
– 99% of these did NOT flood

• Across Harris County (including the City of Houston)
– Tragically, 154,170 Structures Damaged
– This accounts for 9% to 12% all structures in the County
– This means that roughly 90% all structures in the County 

did NOT flood…from an average of 34 inches of rain in four 
days
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Conclusions



Conclusions

• Extreme events are difficult to characterize in 

terms of recurrence interval due to the lack of 

data

• How do events like Harvey affect they way we 

communicate what we mean by “100-year 

event?” 
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General Conclusions

• Issues of Understanding
– “What if the WORST happens and we have a 100-year 

flood?”

– How many of us engineers and floodplain managers 
would agree that the 100-year is the worst flood they 
can imagine?

– Where does such thinking come from among the 
public?

– Do we really think we can “control” flooding?
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General Conclusions

• Issues in Communication

– Big floods happen, but small floods can be deadly

– Magnitudes of rainfall do not necessarily produce 
similar magnitudes of flooding

– What does the public hear when we mention a 100-
year (or a 1% AEP) flood?

– Should we begin to relate flood events to historical 
events or level of risk (non-flood, near flood, minor, 
moderate, major, and record flooding)?  Does that 
pose a communication problem?
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General Conclusions

• Goal of Better Communication

– To change behavior

• Public (safety, insurance, rebuilding)
• Developers (new development)
• Engineers (promote community awareness to the 

public and to clients)
• Public Agencies (policy and projects)
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The Heartbreak
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A Photo Worth Remembering…
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From Jeff Lindner’s Twitter Page (https://twitter.com/JeffLindner1); original source unknown

https://twitter.com/JeffLindner1


Questions ???
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West Fork San Jacinto 
River at U.S. 59 
(Interstate 69)


