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IV.WHY DOES URBAN
FLOODING HAPPEN?
While urban flooding is caused by a variety of factors, it essentially represents 
an inability on the part of a community to manage runoff from large rainfall 
events and to move the water off affected areas in a timely and efficient 
manner. Tackling this challenge requires a comprehensive approach to 
stormwater management that can identify the nature of the risk and that can 
build and maintain infrastructure that can deal with runoff.

FIGURE 19. INCREASE IN EXTREME PRECIPITATION ACROSS THE UNITED STATES.  “THESE MAPS...[ INDICATE] THE PERCENTAGE CHANGE... (UPPER LEFT) THE MAXIMUM DAILY 
PRECIPITATION IN CONSECUTIVE 5-YEAR PERIODS; (UPPER RIGHT) THE AMOUNT OF PRECIPITATION FALLING IN DAILY EVENTS THAT EXCEED THE 99TH PERCENTILE OF ALL 
NON-ZERO PRECIPITATION DAYS...; (LOWER LEFT) THE NUMBER OF 2-DAY EVENTS WITH A PRECIPITATION TOTAL EXCEEDING THE LARGEST 2-DAY AMOUNT THAT IS EXPECTED 
TO OCCUR, ON AVERAGE, ONLY ONCE EVERY 5 YEARS...; AND (LOWER RIGHT) THE NUMBER OF 2-DAY EVENTS WITH A PRECIPITATION TOTAL EXCEEDING THE LARGEST 2-DAY 
AMOUNT THAT IS EXPECTED TO OCCUR, ON AVERAGE, ONLY ONCE EVERY 5 YEARS, AS CALCULATED OVER 1958–2016.... THE NUMBER IN EACH BLACK CIRCLE IS THE PERCENT 
CHANGE OVER THE ENTIRE PERIOD, EITHER 1901–2016 OR 1958–2016.” SOURCE: CLIMATE SCIENCE  SPECIAL REPORT, FROM EASTERLING ET AL. (2017).
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AGING AND INADEQUATE 
DRAINAGE SYSTEMS
Many older communities still rely on stormwater, water supply, and wastewater  
systems that were designed for conditions that existed decades ago and 
comprise infrastructure that has significantly deteriorated or is undersized 
for contemporary standards. In the study survey, 70% of respondents 
(n=243) reported that inadequate drainage systems were their community’s 
principal problem. 

INCREASES IN LOCAL  
AND REGIONAL RUNOFF 
Of the 243 survey respondents, 57% noted that the failure to make infrastructure 
improvements as changes occurred in hydrology (increased rainfall) and 
developments (paving land over), increased runoff within the communities. 
For example, Midwestern states have experienced a 31% increase in very 
heavy precipitation events between 1958 and 2007, and this trend is expected 
to continue.12 The 2017 National Climate Assessment indicates that “heavy 
downpours are increasing nationally, especially over the 
last three to five decades. The largest increases are in 
the Midwest and Northeast. Increases in the frequency 
and intensity of extreme precipitation events are 
projected for all U.S. regions” (Figure 19).

When large new developments are constructed, 
they often replace forests and fields that previously 
captured rainfall or slowed stormwater migration. New 
homes, streets, and driveways move rainfall quickly into 
natural and constructed drainage systems, frequently 
overwhelming their capacity and creating flood 
problems. This is also an issue when smaller houses 
are replaced by larger structures (aka, “McMansions”); 
natural absorption is lost and runoff is increased, 
frequently overwhelming the existing drainage systems 
(Figure 20). Large-scale, upstream development 
can significantly alter the flood risk to downstream 
communities that must accept the increased water flow. 

FIGURE 20. LARGE HOMES REPLACE SMALLER HOMES, INCREASING RUNOFF FROM ROOFS AND DRIVEWAYS (HOUSTON). SOURCE: GOOGLE EARTH.

FIGURE 21. TYPICAL URBAN STREET FLOODING. 
SOURCE: S.D. BRODY, TEXAS A&M.

FROM THE COMMUNITY
“The most significant and constant 
& unaddressed cause of flooding in 
Overland Flow caused by insufficient 
attention to lot design local drainage 
at the subdivision block and lot level 
slab-on-grade construction, especially 
when on-site drainage impacts more 
than 2 lots before it reaches public 
conveyance, such as public streets and 
storm sewers.”
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SEWAGE AND 
STORMWATER 
BACKUPS
In many cases, the absence of building 
standards or adequate design at the 
time of initial construction has led to 
systems that are unable to handle the 
impact of community growth, resulting 
in sewage backups on a large scale. In 
many communities, there is a need to 
separate stormwater and wastewater 
disposal to prevent pollution, but funds are 
not available to carry out such a retrofit 
activity. Modern technology has developed 
valves or similar systems that can prevent 
many, if not all, backups into homes, but 
their expense and installation requirements 
are outside the means of low-income 
residents in high-risk zones.

CHANGES IN LOCAL 
PHYSICAL CONDITIONS 
In some cases, changes in groundwater 
conditions or a failure to even consider 
groundwater as a threat only increase 
the challenges for local officials. 
Highway and road construction often 
create obstructions that block historic 
drainage paths. Some communities’ 
original drainage plans called for the use 
of streets as rainfall storage areas, but 
the increase in runoff and rainfall now 
frequently exceeds the street storage 
capacity and pushes water into homes 
and businesses. The use of streets for 
storage also creates severe transportation 
problems and interferes with commuting 
and school transportation. During 
excessive rainfall periods when street 
storage is frequently ineffective, the 
overflow creates new and unforeseen 
pathways for drainage flows with 
unexpected, negative consequences; 
in recent rainfall events, sound barriers 
along highways have created “dams,” 
flooding properties behind them. 

FIGURE 22. A BLOCKED CATCH BASIN IN DETROIT, AS REPORTED 
BY A HOMEOWNER. SOURCE: EN.SEECLICKFIX.COM.
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FAILURE TO MAINTAIN DRAINAGE SYSTEMS 
All stormwater collection systems require continuous maintenance. Drain blockage, the 
collapse of pipes, or restrictions in channel capacity, retention, and detention storage 
can substantially reduce the function of a stormwater system and create flooding in the 
affected areas. For example, because of a lack of funding, the city of Detroit has been 
unable to routinely clean its 95,000 catch basins since 2010; where basins are blocked, 
streets flood. This year, with an infusion of resources, it will begin a three-year program 
to inspect and clear 30,000 of these catch basins.13 The city reports that 75% of the 
drains citywide are covered by debris or have a blockage. While Detroit’s problems are 
severe, they are mirrored on a lesser scale by similar problems in other communities 
(Figures 22, 23). 

In many communities, areas prone to river, stream, or coastal flooding are protected in 
part by the construction of levees and floodwalls, which block the rising waters from 
entering low areas. However, when heavy rainfall events occur either in conjunction with 
external flooding or independently of it, the interior areas must address disposal of the 
rainwaters that are accumulating behind the structures. When the water elevation on the 
river side is higher than the elevation of rainwaters on the inside, and gravity evacuation 
cannot occur, pumps must be used. When they fail from lack of maintenance or power 
failures, the results can be disastrous. In August 2017, three years after completion of 
the $14 billion post-Katrina upgrade of the New Orleans levees, several generators 
powering pump systems designed to evacuate water from inside the levees during 
heavy rainfall events failed and caused considerable damage.14

FIGURE 23. A BLOCKED STREET DRAIN 
HOUSTON. SOURCE: S.D. BRODY, TEXAS A&M.
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