
BE 230  - Spring 2021

Engr. Analysis of Biological Systems

Dr. Safferman

Hypothesis: Restoring wetlands will decrease the

pollution found in rivers, streams and other bodies of

water.

Procedure:

• Identify degraded wetlands that are connected to water

systems affected by pollution with similar ecosystems.

• Isolate a control group of wetlands that will not be

restored.

• The test groups will be wetlands that are undergoing

restoration, using different methods of restoration.

• Determine the levels of pollution found in the wetlands

as well as the bodies of water, in which they are

connected to, prior to any restoration.

• Monitor and record pollution levels of the control

groups, test groups, and their respective water

systems every month.

• Continue this process for five years regardless if the

method of restoration has been completed.

Analysis:

• Data collected over the five-year time period is

compiled.

• Analyze data for any patterns or lack thereof, that will

lead to a conclusion that is either in support or against

the hypothesis.

• If the data is in support of the hypothesis, then the data

for the test groups can be compared to determine

which restoration method is the most effective.

Objectives:

• Gain a better understanding of how wetlands remove

pollution from the environment.

• Identify which process of restoring wetlands is the

most efficient and effective, based on the removal of

pollutants.

• Determine the economic and social value of wetland

restoration through its removal of pollutants from the

environment.

The monitoring and maintenance of healthy water levels 

is crucial for the continued success of a wetland 

restoration project. Wetlands actively act as a storm 

buffer to reduce flooding during heavy storms, so 

monitoring the water levels within a given wetland is 

important to ensure that the wetlands are not overflowing 

and are able to act as a sink for storm waters. It is also 

important to monitor the water levels throughout the 

wetland restoration process to ensure that the restoration 

method used is effective at reaching the desired water 

levels post restoration. Water level data loggers, such as 

the Solinst level logger, are used to continually monitor 

these water levels, collecting data as frequently as every 

15 minutes or so. These loggers can measure the 

elevation of the water during extreme weather events and 

during the restoration process, ensuring that the wetlands 

can handle the storm water influx and that the restoration 

process is successful

"Wetlands are among the most productive ecosystems in the

world, comparable to rain forests and coral reefs." (EPA,

June 2018). The estimated dollar value of wetlands

worldwide, as of 1997, is $14.9 trillion (Costanza et al. 1997).

Pros:

Increase in water levels in the coming years due to climate

change will negatively impact cultures and economies.

Figure 4. Represents the change in sea levels from 1800 

to 2100 (EPA).

Wetlands naturally reduce the impacts of water levels rising 

through the following:

• Protect against tropical storms and reduce flooding.

• Reduces erosion.

• Provides crucial industry for both commercial

and recreational use. "Wetlands provide an essential link

in the life cycle of 75 percent of the fish and

shellfish commercially harvested in the U.S., and up to

90 percent of the recreational fish catch. (EPA, May 2006)"

Pollution is one of the greatest challenges' humanity faces

today with the vast negative affects towards climate change,

personal health and well-being, and the endangering of

critical species. Wetlands also positively address many of

these problems:

Figure 5: Depicts the purification of water that flows through 

wetlands (Haspeck, 2020).

• Protects and improves water quality through natural

filtration.

• Provides fish and wildlife habitat for many endangered and

at-risk species.

• Moderates' groundwater levels and maintains surface

water during dry seasons

• Reduces pollution from agriculture and factory runoff.

Cons:

Wetland restoration does have some downsides such as

large upfront costs and maintenance, can't remove highly

toxic chemicals and limiting land developments. However, the

estimated benefits to cost is zero to nine depending on the

location. Meaning at the least it will pay for itself but, at the

most for every dollar spent there will be nine dollars in return

according to the USDA (USDA, May 2015).
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Figure 2. Flowchart detailing the steps involved in a standard wetland restoration process including

site determination, choosing restoration method (Open ditch plugging, underground drain tile

removal, or dike construction), and continued maintenance of the restored wetland site post

restoration

As humanity has grown and developed extravagant cities 

with complex socioeconomic relationships, fueled by 

robust agriculture, it has become easy to overlook the 

very nature that has allowed humanity to 

thrive. Just about every aspect of life is 

directly affected by wetlands, providing protection for 

sensitive ecosystems from erosion such as 

beaches, sustaining and filtering groundwater, enriching 

the environment with nutrients and minerals, and much 

more. However, in the 21st century, we find that roughly 

50% of the Earths wetlands have been destroyed. 

Whether these areas have disappeared due to water 

drainage, pollution, removal of vegetation, or grazing, this 

has become one of the biggest threats to our environment 

and communities. Since the 1980’s, awareness of the 

importance of wetlands and how they benefit wildlife, 

water quality, and communities overall has grown and 

with it, attempts to re-establish and rehabilitate wetlands. 

Every wetland possesses three main characteristics 

which include a supply of water, hydric soils, and 

vegetation. Restoring these areas entails returning one or 

more of these elements to a site, depending on the kind 

of damage. This poster will analyze the general process 

and techniques used for wetland restoration.

Figure 3. Graphs depicting the measured water levels 

pre and post wetland restoration, measured with a water 

logger.

Figure 1: Uses for converted wetlands between 
1982 and 1992.


