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America’s Wetlands: Nature’s Flood Control 

In the summer of 1993, residents of the 

American Midwest experienced the most 

costly flood in the history of the United 

States.1 By the end of that summer, the 

Mississippi River in St. Louis was 20 feet 

above flood stage, and levee breaks in 

Illinois led to the inundation of thousands of 

acres of land.2 The flood claimed 48 lives 

and caused nearly $20 billion in damage.3 

In the aftermath of the flood, numerous 

studies were conducted to examine what 

had gone wrong and what could be done to 

prevent another flood of this scale. The 

conclusion: the decades spent building 

levees and dams to control Mississippi river 

flooding had actually debilitated our first 

line of defense against flooding – wetlands.4 

Scientists now know that wetlands are 

critical to the global water cycle.5 They are 

the kidneys of our national water system, 

cleaning out sediment and water pollution. 

They are home to numerous plant and 

animal species, supporting our nation’s 

biodiversity. They are also able to store vast 

amounts of water and are thus an important 

tool to protect America’s cities and towns 

from flooding. 

Wetlands Reduce the Risk of 

Flooding and Mitigate Its Worst 

Impacts 
Wetlands can be found throughout the 

United States.6 While there are many types 

of wetlands, and they differ by geographic 

location, by soil permeability and by the 

amount of water they contain at any given 

point in time, most share one common 

characteristic: they occur in low-lying areas 

near higher ground. The ability of wetlands 

to hold large amounts of water enables them 

to serve as a key protection against 

flooding.7 During times of heavy 

precipitation, wetlands act as a sponge – 

slowing the velocity of runoff and retaining 

excess water, thereby reducing the danger of 

flooding.8 Once captured by a wetland, 

excess water evaporates, settles into the soil 

to replenish groundwater, or is slowly 

released over time.9 

During the 1993 Mississippi River Flood, 

the volume of water that brought the river 

above its normal levels at St. Louis could 

have been held by 13 million acres of 

wetlands – half of the wetlands acreage that 

has been destroyed in the Upper Mississippi 

Basin since 1780.10 

The flood protection that wetlands provide 

is valuable. According to one study, inland 

wetlands in the United States provide over 

$237 billion in water flow regulation 

services annually.11  

Flooding Is a Massive Problem 

that May Get Worse with Global 

Warming 
Floods are the most common natural 

disaster in the United States, according to 

the Federal Emergency Management 

Agency (FEMA).12 Over the past 30 years, 

floods have caused an average $8.2 billion 

of damage and 89 fatalities per year.13 

Scientists predict that the damage caused by 

floods will only increase in the years to 

come, to over $1 trillion per year by 2050.14  

As global warming continues to progress, 

the extreme rain events that often trigger 

flooding are likely to become more common. 

Warmer air is able to hold more water 

vapor, leading to higher levels of 
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precipitation during rain and snow storms.15 

Indeed, extreme rain and snow events have 

already become more than 30 percent more 

common since the first part of the 20th 

century, with the greatest changes in the 

Northeast and the Midwest.16 Greater 

changes are in store for the decades ahead. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The 1993 Mississippi River Flood devastated numerous communities along the river’s route, including 

St. Charles, MO, pictured here. (Credit: USGS) 

America’s Wetlands Are in Danger 

The U.S. is left with only 53 percent of the 

more than 221 million acres of wetlands that 

dotted colonial America.17 For many years, 

wetlands were seen as obstacles to 

development, leading to decades of policies 

encouraging the building of wetlands-

destroying levees, the filling of wetlands in 

order to build cities and shopping malls, 

and the draining of wetlands for agricultural 

purposes.18 

Passage of the federal Clean Water Act in 

1972 was an important step in stemming the 

loss of wetlands. The law established the 

goals of making all of the country’s 

waterways safe for fishing, swimming and 

supplying drinking water, with wetlands 

protection a key strategy in achieving that 

goal.19  

The Clean Water Act reduces wetland loss 

by requiring permits for the filling or 

draining of wetlands.20 Those proposing to 

fill wetlands must show that they have taken 

steps to avoid wetlands impact and that they 

will provide compensation for unavoidable 

impacts.21 
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As a result of the act, the loss of wetlands 

slowed dramatically. According to the U.S. 

Fish and Wildlife Service, in the 20 years 

prior to enactment of the Clean Water Act, 

wetlands were decreasing at an average rate 

of 458,000 acres per year.22 After the Clean 

Water Act was enacted, the rate of wetlands 

loss slowed, and there was even an increase 

in wetlands acreage from 1998 to 2004.23 

 

Figure 1: The Rate of Wetlands Loss Before and After the Clean Water Act (1954-

2009) 

 

  

Clean Water Act Loophole 

Threatens Wetlands 
The Clean Water Act’s ability to safeguard 

wetlands is threatened, however, by a 

loophole in the law that could leave many 

wetlands outside of the law’s protection.24  

In 2006, the Supreme Court, in a case 

brought by a Michigan developer who filled 

wetlands without a permit, issued a decision 

that left in doubt Clean Water Act 

protection for 20 million acres our nation’s 

wetlands – leaving them vulnerable to being 

damaged or destroyed.25 Indeed, the 2004-

2009 timeframe saw a return to annual 

national wetland loss after the 

improvements of the prior six years. (See 

Figure 1.)  
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Protect Our Communities from Worsening Flood Risks: Restore 

the Clean Water Act 

America’s wetlands protect our homes and 

businesses from damaging flooding while 

helping to clean our water and provide 

habitat for wildlife. To safeguard our 

wetlands, we need to ensure that they enjoy 

the full protection of the federal Clean 

Water Act.  

In April 2014, the U.S. Army Corps of 

Engineers and the Environmental 

Protection Agency (EPA) proposed a rule 

that would restore full Clean Water Act 

protections to thousands of wetlands (as 

well as streams) across the country.  More 

than 800,000 Americans have indicated 

their support for this clean water rule – 

including hundreds of mayors and other 

local community officials. 

To protect our communities from 

flooding, the Obama administration 

should finalize the proposed clean 

water rule as soon possible so that 

our remaining wetlands are once 

again protected.    

This rule will also help protect our 

communities by protecting thousands of 

headwaters and intermittent streams that 

feed drinking water sources for one in every 

three Americans. 

In a warming world, the risk of flooding, 

and its impact on communities, is likely to 

grow. Wetlands are our first line of defense 

against that threat, and federal, state and 

local officials should do everything in their 

power to protect them for the future. In 

addition, officials should enact policies to 

curb global warming pollution to reduce the 

risk of extreme flooding in the in the years 

ahead. 
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Figure 2: Freshwater Wetlands in 100-Year-Flood Zones in Gloucester County in 

Southern New Jersey 

 

Table 1: Wetland Acreage in 100-Year-Flood Zones in New Jersey and Gloucester 

County 

 

Freshwater Wetlands 
(Acres) 

Freshwater Wetlands in 
100-Year-Flood Zones 
(14 of 21 Counties 
Included) (Acres) 

Potential for Floodwater 
Absorption (All Freshwater 
Wetlands) (Millions of Gallons) 

Statewide                686,832                   125,531                             226,654  

Gloucester County                 32,145                    14,344                              10,608  
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New Jersey’s Wetlands: Critical Protection Against Flooding 

Wetlands are more than just scenic parts of 

America’s natural landscape. They are also 

home to wildlife and perform many vital 

functions that protect the health of our 

waterways and communities. By trapping 

sediment and filtering excess nutrients and 

pollutants out of the water that flows 

through them, wetlands support water 

quality.  

Of crucial importance for our towns and 

cities, wetlands also offer flood protection 

by absorbing large amounts of water that 

may fall during a storm before releasing it 

slowly into the environment. An acre of 

wetland one foot deep can hold 

approximately 330,000 gallons of water.26 

This can reduce flood peaks and slow water 

flow.27 Even isolated wetlands can help by 

reducing storm water runoff that might 

contribute to local flooding.28 All told, the 

nation’s inland wetlands provide over $237 

billion worth of water flow regulation 

annually.29 

The Clean Water Act is the nation’s most 

important tool for safeguarding wetlands – 

protecting our communities from flooding 

and preserving the quality of our water. 

Since its enactment, the Clean Water Act 

has succeeded in reducing the rate of 

wetlands loss nationwide. In fact, the rate of 

wetlands loss slowed after the law was 

passed and wetland acreage increased 

modestly between 1998 and 2004.30 

However, a recently exposed loophole in the 

law has cast doubt over the Clean Water 

Act’s reach and puts millions of acres of 

wetlands at risk of destruction. The 

Environmental Protection Agency (EPA) 

has proposed a rule that would close this 

loophole – a step that would be the biggest 

victory for clean water in more than a 

decade.  

To protect wetlands in New Jersey and 

across the country, the EPA must finalize its 

proposed Clean Water Act rule this year.  

Many of New Jersey’s Wetlands 

Are in Flood Zones 
According to data from the National 

Wetlands Inventory, New Jersey boasts 

approximately 687,000 acres of freshwater 

wetlands statewide.31 In the counties for 

which flood hazard data are available from 

the Federal Emergency Management 

Agency (FEMA), approximately 126,000  

acres of the state’s freshwater wetlands are 

in 100-year-flood zones.32 (See Table 1.)  

In Gloucester County, there are 

approximately 32,000 acres of freshwater 

wetlands, of which approximately 14,000 

acres are located in 100-year-flood zones. 

(See Figure 2, previous page.) Together, 

these wetlands are capable of holding more 

than 10.6 billion gallons of water.33 

Heavy Rainfall Stresses New 

Jersey’s Infrastructure 
From July 12 to 14, 2004, record rainfall hit 

parts of southern New Jersey. Areas 

recorded between eight and 12 inches of 

precipitation in a single 24-hour period, and 

six United States Geological Survey gauges 

witnessed record flood peaks.34 As a result, 

17 dams were either partially or totally 

breached, leading to the closure of at least 

25 roads and the evacuation of hundreds of 

residents.35 

Paving over or otherwise destroying 

wetlands reduces the ability of a landscape 

to absorb rainfall from extreme 
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precipitation events, which can exacerbate 

flooding and its impacts on nearby 

communities.  
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Methodology 

To derive an estimate for the acreage of wetlands in 100-year-flood zones (i.e. an area that will 

be inundated by the flood event having a 1-percent chance of being equaled or exceeded in any 

given year, also known as a “Special Flood Hazard Area” (SFHA) in FEMA terminology), we 

began by establishing the specific types of wetlands we would focus on in our analysis.36  

Relying on the categories of wetlands used by the U.S. Fish and Wildlife Service’s National 

Wetlands Inventory, we eliminated wetland types that include bodies of water, estuaries, and 

marine wetlands, leaving the following to be included in our analysis: 

o Freshwater Forested and Shrub wetland 

o Freshwater Emergent wetland 

o Other Freshwater wetland37 

We conducted the bulk of our analysis using ArcGIS mapping software, and downloaded the 

appropriate data files and map layers for analysis. Wetlands data are available state-by-state. 

We downloaded the Geodatabase files for the states under consideration.38 Flood hazard area 

data are produced at the county or municipal level but can be downloaded by state via the FEMA 

National Flood Hazard Layer (NFHL). We downloaded the single state file for the states under 

consideration.39 Most states do not have flood hazard data available for all jurisdictions within a 

state. We considered as many jurisdictions as possible. The absence of flood hazard data for 

some jurisdictions in many of the states considered means that our wetlands estimates for each 

state are likely to be conservative.  

Once a state’s files were added to ArcGIS, we filtered the flood hazard data using a feature in the 

attribute table of the layer that indicates whether each flood hazard area examined is a SFHA. 

We created a new map layer from the filtered selection. This layer showed only the 100-year-

flood zones. 

To narrow down the statewide wetlands data, we first used the attribute table of the layer to 

select and highlight only the freshwater wetlands. We created a layer representing those data. 

We then used the “clip” geoprocessing tool in ArcGIS to clip the wetlands data to the extent of 

the newly created SFHA layer, creating yet another layer. At this point, we had two layers for 

analysis: one that showed all freshwater wetlands and one that showed all freshwater wetlands 

that also lie in SFHAs. We repeated this process at the county level to discern county-level data. 

To calculate the acreage of the wetlands, we used ArcGIS’ “Calculate Geometry” feature to add a 

field to the attribute table for each map layer under consideration containing the area of each 

polygon in the layer. We then exported the attribute table to a comma-delimited text file, which 

we subsequently copied into Microsoft Excel where we could use a sum function to total the 

acreage.  
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