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thesis abstract: 
The Red River runs north through the hearts of two densely populated urban cores 
in North Dakota, Fargo and Grand Forks. In 1997 and 2011, the Red River hit the 
50-year floodplain and in 2009 reached the 100-year floodplain. The neighboring 
cities of Fargo, ND and Moorhead, Minnesota, bordered by the Red River, have 
currently implemented flood control and protection through dike, levee and wall 
construction, but has led to a large displacement of residential and agricultural 
properties within proximity to flood infrastructure. The controversial proposal of the 
FM diversion has been the only analyzed solution to the inevitable flooding within 
the FM Red River Valley to date. Under terms of the National Environmental Poli-
cy Act (NEPA), study of future impacts must be thoroughly analyzed to mitigate 
potential damage to the natural environment and human welfare. The FM Diver-
sion Environmental Impact Statement (EIS) received an award for the fastest ever 
written, submitting a three-year document in just under six months. Red flags had 
been raised within the public and private sectors by lack of public input periods 
and inadequate impact and displacement studies. As of October 2020 push back 
submerged, lawsuits settled which solidified the project’s approval and future con-
struction. USACE’s disregard of other viable alternatives and potential negative 
impacts of the diversion project brings opportunity to the profession of landscape 
architecture. Due to the invasiveness of the proposed diversion, the environment’s 
plant, animal and natural resources will inevitably suffer. The field of landscape 
architecture can play a vital role in creating a viable alternative while addressing 
concerns of flood mitigation, ecosystem services and human welfare. The goal of 
this study will utilize GIS suitability and water retention analysis to reveal feasible site 
locations within the FM Red River Valley for constructed wetlands to be implement-
ed. Examining preceding case studies and existing GIS datasets such as elevation, 
peak flow, surface tension, rainfall response, and vegetation will provide set criteria 
that will be utilized to pinpoint suitable locations for constructed wetlands to assist 
in flooding mitigation for large seasonal flooding events. Improvement of water 
quality, wildlife habitat, and reduction of erosion and storm damage, are import-
ant topics that can be mimicked within the Red River Valley. Constructed wetlands 
will provide a natural and more cost-effective ecosystem in contrast to the cre-
ation of an eight billion dollar, half-mile wide, 30-foot deep diversion on privatized 
farmland taken by eminent domain. Diverting water systems around the city asso-
ciates fear within the power of the Red River and negatively impacts wildlife that 
rely on its resources and biome. Implementation of constructed wetlands will serve 
as the driving flood mitigation mechanism by striving to keep existing Red River 
biomes, providing new wetland ecosystems and embracing the river’s beauty and 
its recreational opportunities. The overarching result will reveal suitable constructed 
wetland locations to fabricate a viable alternative to the FM diversion plan as a 
more environmentally resilient, natural and cost-effective method.
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thesis narrative: 
Premise for investigation: 

The Red River runs north through the hearts of two of the most dense-
ly populated urban cores of North Dakota, Grand Forks and Fargo. In 
1997 and 2011, the Red River hit the 50-year floodplain and in 2009, we 
hit the 100-year floodplain. Currently, the cities of Fargo, ND and Moor-
head, Minnesota (just across the Red River from Fargo), have been im-
planting flood control and protection like building dikes (or protection 
walls), but that lead to the removal or transfer of homes that were in 
proximity or on the land that was needed for the new flood protection. 
The Red River floods so frequently because of the north flowing water, 
the rapid thaw rates in March and April, and the spring climate and 
storms. 
With the reoccurring problems with flooding and damage, the city 
came up with the FM Diversion Project. This project is very controversial 
and has some flaws to its proposal. The whole idea of the FM Diversion 
proposal is to divert the river west around Fargo and West Fargo, ND 
and will cost 2.1 billion dollars. This project is proposing to create a half-
mile wide, 30-foot deep diversion on privatized farmland taken by em-
inent domain. Not only has the city of Fargo and Moorhead taken resi-
dential and some commercial land from the residents to build the dike, 
they now want to essentially box in Fargo and West Fargo and take the 
farmland that is just outside of it for the diversion. Not only is this propos-
al expensive, but very harmful to the current ecosystems that relies on 
the Red River habitat. 
Another issue with the FM Diversion proposal is that their Environmental 
Issue Statement didn’t have a whole lot of viable research or facts to 
back up that they weren’t going to impact the wildlife and vegetation 
that rely on the Red River. With constructed wetlands, they would help 
thrive and revive the wildlife that inhabit the Red River. My plan is to 
re-establish natural planting and help the wildlife stay where they be-
long. 
My idea for the constructed wetland research is to find the best suitable 
area for them to be placed for flood mitigation, promote green infra-
structure, establish naturalized plantings along the Red River and keep 
those species in the area where they are.
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context: 

The Red River flows north, making it one of a few that do. One of the 
leading  problems because of this is the reoccurring flooding of the Red 
River Valley. This flooding problem effects businesses, homes, and farm-
land. 

Throughout the years, the surrounding cities rely on the community to 
help with creating, transporting and laying sandbags in the more ef-
fected areas of the Red River. Like most rivers, they widen over time. This 
has caused the cities of Fargo and Moorhead to make drastic chang-
es to cause less damage and not have to bag more sandbags. They 
bought out a lot of the properties and homes that lined the Red River so 
they could tear down the house and create a dike. Currently, the dike 
isn’t doing what they have hoped and now they have the current FM 
Diversion project in the works. 

The FM Diversion is currently the only proposal they have in the works to 
help with more intense flooding. The proposal is to divert the river west 
of the cities of Fargo and West Fargo. The problem with this is that the 
plan proposes to take the land with force and most of this land is farm 
land. Another problem is that it will cost 2.2 billion dollars to build and 
provides no real improvement to the city or any potential to help bring 
in money to what the cost of it is. 

The plan for the site will provide environmental planning techniques to
allow city and government exploration on the dire need of remediation
for the well-being of culture and the ecosystem.
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typology:
The typology of this thesis will be green infrastructure. It will consist of 
constructed wetlands with an emphasis on naturalized planting and 
maintain the wildlife 
inhabiting the Red River ecosystem. This typology was chosen for these 
reasons: 

1. Environmental impacts of FM Diversion 
2. The constant flooding of the Red River
3. The ability to create a more economically and environmental 
friendly plan to 
 help the communities of Fargo, West Fargo and Moorhead
4. Provide a more resilient way to restore the ecosystem of the Red 
River while
 helping the surrounding land from flood damage

This design will stand as an alternative proposal to the current contro-
versial FM 
Diversion plan. It will implement the ideals of mutual respect between 
the ecological and cultural values of the Red River. 

Specific consideration will be given to the values of the current habitat 
and recreational opportunities surrounding the Red River making sure 
the constructed wetlands add value to both, instead of taking away 
from the ecosystem and 
opportunities. 

The finished design on my current site will be in the area of Fargo next to 
the Red River. I want to ensure the security of habitat for the wildlife in 
the area of the Red River. 
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typology research: 

Things to consider: 

Chosen projects: 

Houtan Park- Shanghai, China
Weiliu Wetland Park- Xianyang City, China
Qunli National Urban Wetland- Haerbin City, China 
Royal Park- Melbourne, Australia 

1. Sustainable strategies: water quality and management, 
topography, conservation, environmental ethics

2. Project typology: large scale- ecological conservation & 
planning on site-specific and regional scales

3. Location: suburban & rural, sites requiring water man-
agement, community development and planning

4. Socio-economic context: destruction and reconstruc-
tion of environmental and cultural integrity

5. Design impact: leads to positive implementation and 
protection of environmental/cultural resources and        
sustainable efforts
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Houtan Park- Shanghai, China
Weiliu Wetland Park- Xianyang City, China
Qunli National Urban Wetland- Haerbin City, China 
Royal Park- Melbourne, Australia 

houtan park 

weiliu wetland park

qunli national wetland

royal park
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houtan park- case study one: 
shanghai, china - turenscape landscape architecture 

Typology: constructed wetland within city park
Size: 34 acres
Owner: the Government of China
Status: Completed 2011

Program Elements:
- Recreational activities
- Sensory opportunities
- Trails 
- Urban agriculture

Water retention, treat polluted water, and flood mitigation 
capabilities

Summary: 
The park has constructed wetlands, ecological flood con-
trol, reclaimed industrial structures and materials and 
even urban agriculture. This design overall has a restor-
ative theme strategy to treat polluted river water and re-
cover the degrading riverfront in a very pleasing way. The 
goals the firm wanted to accomplish were to allow a large 
amount of visitors at a time and bring more beauty to the 
waterfront, while at the same time fix the water quality. 
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houtan park- case study one: 
shanghai, china - turenscape landscape architecture 

Design Strategies:
Turenscape was asked to design another flood prone site. 
This site was always polluted and flooding and was a neg-
ative sight of the city. Their design turned a brownfield in-
dustrial site into a beautiful, safe place where visitors and 
create clean water and prevents the flooding of the river. 
They used a mile-long wetland system, creating a func-
tional park that has become a valuable recreational and 
economic asset for Shanghai. Regenerative design strate-
gies used to transform the site into a living system that offers 
comphrehensive ecological services which include: food 
production, flood protection, water treatment, and habitat 
creation combined in educational and aesthetic form. A 
linear constructed wetland was designed to create a rein-
vigorated waterfront from the Huangpu River. The terrace 
design of the wetland alleviates the elevation difference 
between the city and the river, safely reconnecting people 
to the water’s edge. 

Takeaways: 
Constructed wetlands even though artificial, is still a very 
good way to restore the natural habitat and plantings. It 
is very important to not only recognize the cultural impor-
tance but also the environmental purpose of cleaning pol-
luted waters. 
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weiliu wetland park- case study two: 
xianyang city, china - yifang ecoscape

Typology: A wetland park
Size: 310 acres
Owner: The government of China
Status: Finished in 2007

Program Elements:
- Stormwater Plantings
- Retention Ponds
- Walking Trails
- Sensory Opportunities 
- Water Recreational Activities

Water retention, treat polluted water, and flood 
mitigation capabilities

Summary: 
The Wei River is famous for being a part of the “Eight Riv-
ers of Chang’an” and the “mother river” of both Xi’an 
and Xianyang City, China. With the urban development 
of these two cities have taken away from the natural 
beauty of the riverside landscape. With the increase of 
the urban development and concrete banks, this put 
more flood pressure on the site. The whole goal of the 
project is to restore and reconstruct the local floodplain 
ecosystem with flood control, stormwater management, 
water quality improvement, water waste reuse and bio-
diversity restoration.
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weiliu wetland park- case study two: 
xianyang city, china - yifang ecoscape

Design Strategies: 
Some of the design strategies of this park include flood resil-
ience, park space for citizens, restoration of wetlands, veg-
etation and the water systems of the area, and of course, 
wetlands. In order to restore the resilience of flood retention 
and utilize the floodplain spaces, an adaptive landscape 
was created based on the existing topography: the lowest 
areas were designed to be floodable natural wetlands, ar-
eas of lower flood risk were used for constructed wetlands 
and the highest areas on site were designated for recre-
ational and leisure spaces. A buffer belt of constructed wet-
lands were created between the city and the river so that 
they could remove the pollutants in the water, and evern 
reuse the wastewater at the same time.

Takeaways: 
It is very important to restore the natural beauty when is tak-
en away when building infastructure. Also, flood pressure is 
up and constructed wetlands help illivient the large water 
discharges. 
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qunli national  wetland- case study three: 
haerbin city, china - 
turenscape landscape architecture 

Typology: A national wetland park
Size: 84 acres
Owner: The government of China
Status: Finished in 2010

Program Elements: 
- Stormwater Plantings
- Retention Ponds
- Walking Trails
- Sensory Opportunities 
- Water Recreational Activities

Water retention and Protect natural wetlands

Summary: 
Qunli National Urban Wetland used to only be about 16% 
greenscape and the rest impermeable concrete. The an-
nual rainfall is around 22 inches between June and August. 
This causes flooding and water logging in the area. With 
these reoccurring problems, Turenscape LA was commis-
sioned to design around 8 acres of wetlands, restoring what 
land that used to be present. Their best design solution was 
to use very simple cut-and-fill techniques to create ponds 
and mounds surrounding the former wetland locations.
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qunli national wetland- case study three: 
haerbin city, china -
 turenscape landscape architecture 

Design Strategies: 
This wetland is surrounded by roads and development on 
all four sides. This results in a great amount of pollution from 
stormwater run-off. Turenscape was given the project. They 
came up with a clever design where the park’s inner core 
was left untouched and a wetland perimeter of ponds and 
mounds to clean the stormwater. Overlaid onto this was a 
network of paths which invited people into the park. An ele-
vated sky walk with viewing platforms gave the user a view 
of the inner core without disturbing the wetland habitat.

Takeaways: 
Even the simplest designs of a wetland can be effective to 
help with flooding. The also tried to leave a lot of the exist-
ing planting, which is very ecologically resilient. They em-
braced the reoccurring flooding as a part of the land. 
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royal park- case study four: 
melbourne, australia - 
rushwright landscape architecture
Typology: A park that holds a wetland
Size: 465 acres
Owner: The government of Australia
Status: Finished in 2005

Program Elements: 
- Walking trails
- Water retention 
- Sensory Opportunities
- Stormwater Plantings
- Water Recreation Activities

Water retention, treat polluted water, and flood mitigation 
capabilities

Summary: 
Royal Park is Melbourne’s largest inner city park with its size, 
location and design making significant contributions to Mel-
bourne’s garden character, sporting culture and its Victo-
rian legacy look. The initial design wanted to capture the 
European’s first encounter with the site, having extensive 
planting and native trees and grasses. The project a great 
combination of engineering, ecology and community en-
gagement which created a great landscape and water 
management outcome. The wetlands system consists of 
two linked ponds that provide natural water quality treat-
ment and the storage of treated storm water captured 
from the park. The recycled water is used to irrigate Royal 
park with excess clean water to both Moonee Ponds Creek 
and Port Phillip Bay. 
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royal park- case study four: 
melbourne, australia - 
rushwright landscape architecture

Design Strategies: 
A direct quote from the designer - “a place where the 
earth swells, the dome of the sky soars overhead and the 
horizon beckons”. The main idea was to “edit” the surroud-
ings instead of create an entirely new one. The design was 
to have the user learn, play and relax all in one. There is a 
natural jungle gym, the wetlands, and many walking paths 
and seating areas. All sorts of wildlife have now come back 
to the area since this is in one of the bigger cities of Aus-
traila. The Royal Park website states that “The wetland has 
been designed to treat water from the surrounding area 
through natural biological processes.  It provides water to 
irrigation systems for the Royal Park Golf Course and other 
sporting grounds in Royal Park.”

Takeaways: 
This park not only brings together the interests of the in-
ner-city culture, but the original plantings. It is very import-
ant to embrace naturalized plantings and the cities need. 
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major project elements: 

Constructed Wetlands
Constructed wetlands are artificial wetlands. They usually have natu-
ralized plantings, filtration systems installed, and are usually very pop-
ular to use for flood mitigation and stormwater management. 

Red River Peak Flooding Spots
Through analyzing the Red River peak flood spots through GIS, this will 
show the best locations to place the constructed wetlands. Each of 
the different peak areas will be placed in 3 different categories for 
design: urban, suburban and farmland. 

Flood Mitigation
Flood mitigation is very important to the economical and social 
well-being of the Fargo-Moorhead area. Flooding has been a big 
part of the FM area’s history in more bad ways than good.

Naturalized Planting
Naturalized plantings are a great way to create wetlands. They help 
reestablish native plants, reduce flooding and help the existing wild-
life remain in their habitat. 

Fargo-Moorhead Community
The Fargo-Moorhead community relies on the Red River for many 
cultural benefits. It brings many opportunities for recreation and even 
conservation. With the diversion proposal, many of these benefits will 
be lost. 

Major Project Elements  | 38
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the user: 

The user for this thesis will primarily be the Fargo, West Fargo and 
Moorhead residents and even some of the residents of Oxbow and 
Briarwood North Dakota who are effected by the flooding of Red Riv-
er of the North. With the implementation of the FM Diversion project, 
a lot of private land west of West Fargo will be taken by eminent do-
main, effecting their livelihood and way of life. 

-Population of Fargo: 124,844 (2018 Census)
-Population of West Fargo: 36,566 (2018 Census)
-Population of Moorhead: 38,566 (2018 Census)
-Population of Oxbow: 308 (2018 Census)
-Population of Briarwood: 79 (2018 Census)
Total effected population: 200,363

Physical Restrictions: 
Depending on where my site is, the development and establishment 
efforts will occur on either private or federal government land within 
a buffer of a mile of the Red River. 

Peak Usage: 
The aspect will depend on my analysis to determine which typology 
would be most suitable for my site. Constructed wetlands in the form 
of flood mitigation through naturalized plantings would be utilized 
year-round by the environment, holding water to slowly drain instead 
of diverting it. Human usage would come in the form of recreational 
uses like bird watching, still being able to use the river’s full recreation-
al potentials but still providing a buffer from the flood waters. 

Economic Issues: 
This solution would be more cost effective than the FM Diversion pro-
posal they currently have in the running. It would include planting, 
reestablishing the land for the plants and water, and possible trail 
restoration.  

User  | 40



thesis site: 

Location:
Fargo, ND

Land Size: 60,000 acres
94 square miles

Communities: 
Fargo
West Fargo
Briarwood
Oxbow
Harwood

41 |Thesis site
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thesis site: 
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Site Selection: 

The loss and destruction of the land that would be tak-
en over by the FM Diversion would effect many different 
lives. As the land owners lose the rights to their land by 
it being taken by force, this changes the views of the 
FM Diversion project. In my design plan, the land being 
used would already be owned by the city because of 
them buying it out for building the dike. 

1. Location
The location as of right now is Ponte’s Park in Fargo, 
North Dakota. This location has a walking trail and an 
open field. 

2. Potential
Since the city already owns the land, it would be easy to 
implement the design instead of taking more land away 
from the citizens of the area. This site also has a lot of 
space to work with and will be a new attraction to the 
Fargo park system. 

3. Overall Mission
The overall idea is to create a plan that can help inte-
grate a more resilient planting design that helps the en-
vironment, but also keeps the cultural and ecological 
environment of the city. 
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project emphasis: 

1. Defining environmental and social sustainability in the river 
valley
This is an important step to establishing overall goals for the thesis proj-
ect. Not only am I striving to revive the habitat, but also to keep the FM 
Diversion project from taking it away from the species and land. With a 
better understanding of what these specifically look like within the Red 
River Valley. 

2. Implementation of constructed wetlands through naturalized 
plantings
Increase of naturalized plantings will not only help the constructed 
wetlands serve their purpose, but also help the existing species and 
habitats thrive. Although naturalized plantings take time to establish 
themselves, it will be a more ecologically resilient plan than the FM 
Diversion. 

3. Utilization of analysis technology
Using the application GIS, I will measure substantial data including land 
cover and use, soil analysis, watershed and stream movement, flood 
plains and habitat areas. GIS will be instrumental in selecting suitable 
sites and design types and performance. I will also use HydroCAD to 
figure out the hydrology of the site and making sure my design fixes the 
current problem. 

4. Creating resilience for culture and natural resources
As the land around us changes, so do the needs of the land. Through-
out my design process, I hope to emphasize the need for conservation 
of the river valley, the existing habitats, and creating even more resilient 
places for the existing species. 

5. Precedence for Landscape Architecture of the future
I believe my project will be a viable solution to the Red River flooding 
compared to the FM Diversion proposal. I hope my project shows the 
people of the Red River Valley that this is a more economically and 
ecologically resilient plan. 

Project emphasis  | 46
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thesis goals: 

1. Learn more about environmental rehabilitation 
& its design strategies

2. Explore techniques that have been implement-
ed within constructed wetland practice

3. Successfully communicate the importance & re-
lationship between ecological and cultural design

4. Increase my knowledge on Landscape Ar-
chitecture, constructed wetlands, natural plant-
ings and my design abilities through research and 
graphics

5. Create a final product that cohesively combines 
my design ability with my overarching thesis

6. Obtain my Bachelor of Landscape Architecture 

7. Make my last year, and thesis, an enjoyable ex-
perience: don’t procrastinate and stay passionate 
and driven and hopefully get plenty of sleep

Thesis goals | 48
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project schedule: 

1. Proposal
This phase began back in April when we began brainstorming thesis 
topic and landscape architecture interests; it will conclude with this 
document
submission. 

2. Programming
Programming began after the final typology and site were decided. 
This will occur to me at the end of September, early October and the 
finalized program will be submitted next semester as the presentation 
phase begins. 

49 | Schedule
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3. Design
The design phase will begin near the end of November after data col-
lection and analysis has been processed and will end when ‘produc-
tion month’ begins. This phase contains the bulk of the work. 

4. Presentation
This will be the final phase which involves communicating with the de-
veloped solution. This will begin in early spring and conclude with the 
final project submission. 
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plan for proceeding: 
Definition of Research Direction
One of my project goals is to sticking with a schedule. I hope to main-
tain my proposed plan of action to ensure that I complete all phases 
of research and design are thorough and complete to exceed project 
standards. The first step of this schedule was the completion o the thesis 
proposal document. 

As I move forward, in reflection to the project schedule, work continues 
to research and develop a well-throughout and cohesive program to 
meet the requirement’s of this semester’s Thesis Preparation Seminar. 
After I receive a critique of my proposal and program, I will make all of 
the necessary changes before moving into phase three, which is the 
design phase. 

In the design phase, I will apply tools and methods that I had devel-
oped and analyzed in the prior phases of proposing and programming. 
The design phase will be one of the most substantial of the four and 
can be broken into sub-phases, including: 

1.  Preliminary planning and analysis
2.  Project solution development and approval
3.  Technical details and modeling
4.  Solution administration and presentation execution 

These phases of design have been stated to mirror the typical phases of 
the professional landscape architecture process: research, conceptual 
and schematic design, design development, construction documenta-
tion and construction administration. 

Design Methodology
Digital Analysis 
Through GIS geoprocessing tools with important layers, I would be able 
to find the most suitable locations to put the constructed wetlands for 
flood mitigation. 

51 | Plan for proceeding



Documentation of Design Process: 
Question: 
Identify the site’s problems and constraints. Start the analysis of region, 
county, site to over magnify data from GIS and previous environmental 
conservation.

Conceptualize: 
Based on the research, solutions and continue to brainstorm other new 
ideas that will best fit the site and its ideals. The creation of schematic 
diagrams and sketches will be vital to visual placement, use and 
importance based on site parameters and problems. 

Plan: 
With the more detailed diagrams and plans, I would need to list the 
solutions and materials to solve issues. To figure out the best solution, I 
would have to work out the parts and how they interact with each
 other. 

Design: 
I need to stick to the schedule. Make sure I test the issues. It’s important 
to move from 2D to 3D modeling and through to the final stages of ren-
dering to get a visual of real-life implementation. 

Improve: 
The design is never finished. When it comes to any design, there is al-
ways room for improvement and ideas. The final stage is to recognize 
these issues and solving them as effectively as possible before project 
realization. 

With peer and advisor critiques, changes will be made and there will be 
plenty of time to put together the presentation materials. All of this will 
conclude with the final thesis presentation. 
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thesis research
theoretical premise
Stormwater management is a very important design func-
tion in urban and rural settings. One aspect that needs to 
be looked at is the construction, use and maintenance of 
constructed wetlands. Trends in design and infrastructure 
change, it is important to keep in mind the constant chang-
es and trends of constructed wetlands and how they work 
in cold climates. 

Most constructed wetlands in the state are located in the 
Prairie Pothole Region, which became what it is from the 
Wisconsinan glacier that melted 12,000 years ago. A lot 
of birds nest in the wetlands. There are many temporary 
wetlands that provide necessary food supply for migrating 
birds. It is important to not only look at the plants, but what 
kind of birds that do rely on the wetlands for migration. 
We as designers of the land should be asking many ques-
tions about how we can be of the most use, and situating 
ourselves into positions of direction and influence in the 
planning of these designs. This thesis research asks which 
plants, animals and location will be the best for the con-
structed wetland to help with flood mitigation, water quality 
and overall increase in recreation in that area?
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Research Types
Qualitative Research
 I) Looking at plant qualities and traits in plant selection
 II) Find the best constructed wetland type for the 
 location
Logical Argumentation
 I) Arguing the benefits of specific constructed wetland  
 type in the purpose of showing that this is a better alter 
 native to the FM Diversion

Case Studies 
 I) Using prior constructed wetland projects used for
 flood mitigation to justify the research and design 
 methods
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Continuing Research Plan
Hydrology and the engineering of constructed wetlands 
will continue into Spring 2021 through the LA 572 design 
studio, which solely focusses on thesis design. Additional 
plant selection will be added, compiled, and analyzed. 
Further traits will be added to existing plant categories of 
the site, and further research into other aspects of con-
structed wetlands will also occur. 

Hydrological Analysis
Analysis and research into the red river hydrology will oc-
cur in the spring of 2021 through the LA 572 thesis design 
course. Plans for continued research include selection of 
key/indicator plant species and water run-off to center 
design of hydrological areas around. 

Discussion 
The current research results can be seen as successful 
yet somewhat mixed. While the finding of the construct-
ed wetland process and design was found successful-
ly, the hydrology background and effectiveness of the 
site that will be chosen for the design. These findings of 
the thesis research have provided a firm foundation on 
which to base the project’s design and have given a 
clear direction forward. The findings have also given in-
sight into areas which need further exploration within the 
realm of natural resource management, like stormwater 
run-off, and how to effectively execute it into the design. 

research results





Environmental Protection Agency (or EPA)

From the information I got from the Environmental Protection Agency, 
I will be discussing how they define wetlands, why they are important, 
and what kind of benefits they provide not only to the environments 
around them, but also the entities and people involved in creating 
and preserving them. I do agree with everything that the EPA states 
in their research and laws for wetlands. For background context, the 
EPA defines wetland restoration as manipulating a former or degrad-
ed wetland physically, chemically, or biologically to allow it to return to 
its natural functions and formal glory. They state that this can be done 
with either re-establishing a wetland by rebuilding a former wetland or 
rehabilitating it, which would be repairing the functions of a degraded 
wetland. In this part of the country, wetlands protect us from flooding 
and erosion. In other parts of the country, they help with not only flood-
ing and erosion, but also help alleviate damage from tropic storms 
and shoreline erosion. Some other great benefits that aren’t necessarily 
related to storm events or flood control, they also help improve wa-
ter quality. The vegetation and some of the organisms that rely on the 
habitats help filter out the more dangerous elements and particles that 
come from agricultural runoff. Another benefit of wetlands is that it pro-
vides food and habitat for fish and wildlife, including threatened and 
endangered species. Besides the more ecological benefits with flood-
ing and organisms, they also economically benefit natural products for 
use and provides plenty of opportunities for recreation, educational 
and research. 

Regulations
The EPA was created to monitor and enforce environmental laws and 
policies. They have a lot of guidelines that every city and state in the 
country are to follow and enforce for environmental design change. 
With constructed wetlands, regulatory restoration comes from federal, 
state, tribal or local government wanting to protect or restore a wet-
land or wetlands. All regulatory programs to varying degrees incorpo-
rate some type of avoidance, minimization and compensatory mitiga-
tion system for authorized or certified impacts to aquatic resources.. 
continued on next page
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continued... This means that a regulatory program can tie mitigation 
ratios and credits to watershed plans in order to deter impacts to and 
restore the most valuable, unique, rare, or hard to replace wetlands 
within a watershed. Voluntary does not have any power that comes 
from government or other bodies, just human nature. It would most like-
ly come from non-profits or industries that have the shared interest of 
keeping wetlands. The Environmental Protection Agency allows people 
to understand the basic vocabulary of restoration wetlands and the 
value of wetlands. 

Functions of Wetlands
Wetlands are known to be one of the most productive ecosystems in 
the world, along side the rain forests and coral reefs. A wide variety of 
species rely on wetlands such as microbes, plants, insects, amphibians, 
reptiles, birds, fish and mammals and are a large part of the wetland 
ecosystem. The physical and chemical features such as climate, to-
pography, geology and the movement of large amounts of water help 
determine the plants and animals that will inhabit each wetland. The 
dynamic relationships between every species that inhabits a wetland 
is called a food web. This is why a wetland in Texas could be different 
from one in Florida and Minnesota. They also provide a large variety 
and volume of food for so many different animal species. All of the 
types of animals rely on wetlands because it is a big part of their life-cy-
cle. Even the dead plant leaves and stems break down in the water 
to form small particles of organic material that feed the small aquatic 
insects, shellfish, and smaller fish. These then in turn are food sources for 
larger predators like larger fish, reptiles, amphibians, birds and mam-
mals. 

Why Wetlands Are Valuable
The functions of a wetland and the values that the wetland brings to 
human society complete depend on a complex set of relationships 
between the wetland and the other ecosystems in a watershed. Before 
I go into more information on why wetlands are valuable, I am going 
to describe what a watershed is. A watershed is a geographical area 
in which water, sediments and dissolved materials drain from a higher 
elevation to a lower outlet or basin to a point on a larger stream, lake or 
aquifer. Wetlands play an important role in the ecology of a watershed. 

continued on next page
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continued... . The wetland microbes, plants and wildlife are a part of 
the global cycles for water, nitrogen, and sulfur. Recently, scientists are 
now realizing that atmospheric maintenance is another function that 
wetlands provide us. Wetlands store carbon within the plants and soil 
instead of releasing it to the atmosphere as carbon dioxide. This in turn 
really helps to moderate global climate conditions.

Water Quality
The Clean Water Act mandates the water quality standards (WQS) 
which is a series of water-quality based pollution control program. They 
define the goals for a water body by establishing its highest attainable 
uses, setting up a specific criteria that change based on the current 
and evolving scientific information to protect the uses of the water 
body, and creating set of rules that protect water bodies from further 
degradation. The WQS was specifically developed for wetlands to help 
ensure they follow the Clean Water Act, and are always applied to 
wetlands. They also provide how to follow these rules and what needs 
to be changed. Since a lot of wetlands have different characteristics 
due to the different locations, wildlife and geology, the water quality 
standards may differ from wetland to wetland. The wetland standards 
could also differ due to the surface water standards from state to state 
since some regulations do not apply to instream water quality. 

Summary
The EPA was a great source to find information about natural and con-
structed wetlands. I have used this source before in a separate project, 
so I was familiar with a lot of the content. The EPA articles I read talked 
a lot about the importance of wetlands. Some important factors are 
that they can help with flood mitigation, costal flooding, protection 
from storms and erosion. The surrounding ecosystem also relies on wet-
lands. The plants rely on the nutrients that come from the water runoff. 
The smaller organisms rely on the plants for food. Those organisms are 
food for smaller fish and shellfish. In turn, those smaller fish are food for 
reptiles, larger fish, birds and mammals. This group of organisms provid-
ing food for each other in the ecosystem is called a food web. 

continued on next page
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continued... 
Another reason why wetlands are important is that they help purify the 
water and even some of the climate surrounding the area. 
Regulations are a large part of the EPA and the wetland relationship. 
They help with preserving wetlands as much as we can along with set-
ting standards that everyone is to follow. These standards also help 
entities to understand the necessary needs and rules to follow when 
constructing wetlands as well. With constructed wetlands, regulatory 
restoration comes from federal, state, tribal or local government want-
ing to protect or restore a wetland or wetlands. In some cases, state 
by state or even in different local government settings might have ad-
dition rules and regulations when it comes to constructed wetlands. In 
some states, there are regulations on removing wetlands. In Minneso-
ta, if you remove any sort of wetlands with infrastructure, you have to 
build the same amount of wetlands in a specific area that they have 
mapped out. Say you destroy 10 acres for a business or a parking lot, in 
turn, you have to construct 10 acres somewhere else so that the acre-
age amount is never lower that its current number. This is a great way to 
keep businesses and individuals accountable for the actions they take 
and hopefully deters them from destroying them and finding an alter-
native for their project. 
The functions of a wetland are similar to why they are important. They 
provide so many organisms a source of food, shelter and water. Many 
animals can even benefit in migration and mating season. Wetlands 
are a reliable part of the ecosystem and need to be preserved. In re-
cent years, scientists have now realized that atmospheric maintenance 
is another function that wetlands provide us. Wetlands store carbon 
within the plants and soil instead of releasing it to the atmosphere as 
carbon dioxide. This in turn really helps to moderate global climate con-
ditions.

Research Results  | 62



Landscape Pattern and Design for the Ecosystem in Constructed 
Wetland
XueLing Zang, Shuhau Li
Environmental Engineering and Management Journal 

Abstract of the research article: 
This article will go through the affects that an ecosystem has on the 
landscape and the wetlands nearby. They used GIS (geological infor-
mation system) to explore the landscape, plant distribution and animal 
distribution in a constructed wetland and how the landscape pattern 
of the ecosystem has changed. They will also be looking at the health 
of the wetland from the ecosystem based on the statistical results they 
find. They concluded through their research that a water body has the 
greatest impact on the landscape integrity of the constructed wetland. 
The other conclusion they made was that the landscape of the ecosys-
tem they studied featured a good continuity since it had a low degree 
of fragmentation. The final conclusion they made was that it shows po-
tential of a ecological resilience but has an average ecological value. 

Introduction
A wetland is a comprehensive ecosystem with a rich biological re-
source system that provided an important and a great place for sur-
vival of biology and ecological development. The scientific research 
behind wetland ecosystems is important to the global ecological en-
vironment, climate and resources. A majority of my case studies were 
projects done by Turnscape Landscape Architects and their office is 
located in China. China has an abundance of natural and constructed 
wetland resources, and each of the wetlands are unique and diverse in 
their own way. Since the increase of human activities have grown over 
the past years, the sizes and amounts of natural wetlands have gone 
down and have transitioned to constructed wetlands. This in turn has 
thrown off the ecological balance and health status of wetlands to be-
come weakened. In addition to the activities, the increase of resource 
development and industrial production has gone up as well.

continued on next page
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continued... 
Because of the increased carbon emissions and developments, it has 
deteriorated the climate environment, which severely damages the 
natural wetland structures around the world. Wetlands around the 
world have been greatly reduced and eventually resulting in a wetland 
ecosystem imbalance. Wetlands are a great way to bring land and 
water ecology together in a healthy manner. There is no doubt that 
the relationship of wetlands and cities are very close. The ecological of 
wetlands can regulate the climate, purify the air and water, and ad-
just drainage and biodiversity. This is why the ecological environment 
is so important to the urban living environment. Wetlands are a great 
way to not only restore the natural wetlands that were taken over by 
industrial and built areas. Like I said before, a lot of the natural wetlands 
have been rapidly been suffering and being damaged, which in turn 
has been making them transition to constructed wetlands. The problem 
China is facing, they don’t currently have many professional researches 
on wetland protection, so it can’t effectively guide the wetland pro-
tection and maintain the balance of the ecological environment. The 
continued deterioration of wetland ecology will result in many severe 
ecological problems. There is a high need to carry out more research 
on natural and constructed wetlands and their benefits. This will in turn 
strengthen the implementation of wetland protection policies they so 
desperately need. Based on the problems that had been stated in their 
introduction, they combined their research from field surveys and GIS 
technology. They collected data such as the landscape morphology, 
plant and animal distributions of the constructed wetlands in the Yellow 
River Basin and then analyze it. After the analysis, they come up with 
designs and evaluate the ecosystem landscape pattern of the con-
structed wetlands, and conduct evaluation on the health status of the 
ecosystem in the wetland.

Research Methods and Landscape Patterns
The typical research content of wetland landscape pattern involves the 
ecological structure, functions, and the change of their pattern. There 
are a few factors that help understand the analysis of landscape pat-
terns. They include the research of the composition, the layout charac-
teristics and the distribution law of the landscape. There is always a cor-
relation with the quantitatively or qualitatively landscape pattern. 

continued on next page
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continued... 
To evaluate a constructed wetland ecosystem, you should follow the 
following principles: first, the important factors in the evaluation system 
should directly correlate to the evaluation areas; two, the human influ-
ence is properly reflected in the research that they do have an effect 
on the wetlands landscape pattern; three, the research and results giv-
en in this article directly influence and provide departments effective 
suggestions and possible solutions for the restoration of wetlands. The in-
dicators stated above would include: natural characteristics, selection 
vitality, the organizing capacity, the wetlands resilience and artificial 
interference.

Analysis and Design
The landscape pattern is divided into four parts: human utilized land, 
bare land, water area and vegetation. To achieve their research goal, 
they have to select specific indicators since each landscape is differ-
ent from one another. The indicators are divided into three types: land-
scape spatial distribution and complexity, the landscape spatial char-
acteristics, and the landscape patch characteristics. The landscape 
patch is the landscape matrix, it can effectively reflect the spatial dis-
tribution characteristics of the landscape. The landscape system of the 
constructed wetland is less complex, the number of plants is fewer, the 
density is much lower, and the patch area is smaller. 
continued on next page
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continued... 
The majority of wetland landscapes are woodlands and waterscapes. 
The vegetation numbers are smaller and since the water distribution is 
so uneven, this can create a larger number of islands. 

Summary
The Landscape Pattern and Design for the Ecosystem in Constructed 
Wetland was a really great source to display research and how they 
came up with their theories. They used GIS (geological information sys-
tem) to explore the landscape, plant distribution and animal distribution 
in a constructed wetland and how the landscape pattern of the eco-
system has changed. They will also be looking at the health of the wet-
land from the ecosystem based on the statistical results they find. They 
concluded through their research that a water body has the greatest 
impact on the landscape integrity of the constructed wetland. So in 
their own conclusion, they state that a constructed wetland is helpful 
for the environment, but there are some differences from the natural 
wetlands. Some differences they found was that the wetland was less 
complex, the number of plants in the wetland was fewer, the density is 
lower, the patch area is smaller, the overall landscape shape is regular 
for the most part, and the continuity is good. Also, the fragmentation is 
lower, the diversity of vegetation is lower and the landscape shape is 
never really complicated. 
They also found that the landscape is mainly woodland and water-
scape with an average continuity. The water body has uneven distri-
bution, so that would increase the number of islands and the cover-
age of vegetation. This study did also find that the ecological value of 
constructed wetlands is not as prominent. I do think this study can be 
implemented somewhere else and could yield different results. China 
has a very different environment and climate than North Dakota. If this 
study was done, I think there could be a relatively good change. The 
rate and size of the change might not be large, but I know it would help 
compared to the FM Diversion project. In the human sense, the interfer-
ence has a great influence on the bird habitats in the wetlands. . De-
pending on what kind of bird, the amount of fish would likely go down 
if a wetland was destroyed. The food for the fish would disappear, so 
would the fish. If the fish were to disappear, the bird popular would likely 
move their nests. 

continued on next page
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continued
Some bird species rely on the wetlands for food and habitats and if 
the wetland is gone, they have no reason to live in the area. I do think 
that this source had a great research angle and brought up very good 
points, but I think that if the research were done in North Dakota, they 
would have seen more prominent results for the ecological value of 
wetlands.
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Constructed Wetlands and Sustainable Development
Gary Austin and Kongjian Yu

Water and sustainable urban design 
This book will address the links between supply and quality of water re-
quired to sustain both urban and rural developments. This section of the 
book also states that establishing sustainable water is easily attainable 
when water supply and treatment infrastructure are incorporated at 
the start of master planning. It is very possible to retrofit cities to achieve 
a more sustainable use and disposal of water, but this can only work if 
the government agencies and citizens work for years to make it work. 
This can be done by including constructed wetlands and other relative 
methods to convert a city’s impervious surfaces to pervious to reduce 
stormwater contributions to a city’s combined stormwater and sanitary 
sewer infrastructure. If attainable, the existing valleys and ponds of an 
area will form the basis of a surface stormwater collection and treat-
ment network. Being able to retain and treat the increase of run-off 
created by urban buildings and paving are important when preserving 
the high-water quality. 

Water Resource Planning
The quantity of water allocated to users in the United States is regulated 
by the state governments rather than by the national policy or regula-
tion. The federal government participates in the development of water 
resources and distribution through dam construction and irrigation sup-
ply programs. Federal mandates, like the Endangered Species Act, es-
tablishes a minimum allocation for aquatic ecosystem health. Most wa-
ter allocations are non-consumptive, were wildlife is watched, studied, 
or recorded without being killed, like hiking or bird watching. One water 
allocation that consumptive, where wildlife is killed, would include irriga-
tion. Generally, when the water is used and returned to surface water, it 
is at a lower quality. The freshwater is reused though. 
Constructed wetlands do play a limited role in increasing the quanti-
ty and supply of potable water. They do have a significant impact on 
the quality of water available for reuse, especially when it is reused for 
non-potable purposes. Potable water is described as water that is suit-
able for human consumption. Non-potable is defined as not for drinking 
but could be used for other purposes and share the same substances 
found in local creeks, lakes, and reservoirs. 
continued on next page
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continued
The quality of water returned to streams, rivers and lakes is critical to the 
healthy function of the ecosystem and the ecosystem benefits that ac-
crue to humans. Constructed wetlands can play a very important role 
in achieving water quality that fosters ecosystem and human health. 

Water quantity
 There have been some recent positive trends in water consumption in 
the United States that show that there has been a 13 percent decrease 
in water use between 2005 and 2010. A lot of self-supplied industrial 
withdrawal of water was 15.9 billion gallons per day in 2010, which is 
significantly better than the amount from 1970, which was 47 billion 
gallons. It is very important to know how much water use is distributed 
in order to devise a plan to efficiently allocate, recycle, treat and re-
use existing water resources. In the United States, legally binding water 
rights allocate almost all of the surface water. 

Urban stormwater run-off quantity
A considerable amount of rainwater used to infiltrate into the soil to re-
charge the aquifer or even add to the lakes and streams, but now they 
run-off the roads and roofs. With a greater amount of volume of run-off, 
this produces a greater volume. The new changes of infiltration and run-
off generate greater volumes of polluted run-off by cities. Even though 
stormwater basins drain quicker, they are used quite often. There are 
very few stormwater basins that actually hold large amounts of water 
run-off. These types of circumstances exist today despite the current 
constructed wetland technology to establish landscapes that retain 
stormwater run-off and cause it to infiltrate.

Types of constructed wetlands
In the book, they discuss the three different types of constructed wet-
lands. The first type of constructed wetland is called a free water sur-
face wetland. This type of wetland is similar to a shallow marsh and fea-
tures a depth of water on the surface. 

continued on next page
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continued
This type of free water surface wetland supports emergent vegetation, 
meaning that is will be able to be seen above the water, such as com-
mon reed or cattail, and even floating vegetation such as duckweed 
and submerged plants. It is very common to see all types of vegetation 
around or in this type of wetland. Even though the free water surface 
constructed wetland is highly engineered treatment landscapes, they 
look very similar to a natural marsh or wetland. One of the largest chal-
lenges of this type of design for domestic sewage or livestock water 
waste treatment is providing secondary use simultaneously. The mate-
rials used consist of a waterproof membrane, which could be synthetic 
liners or clay, and inlet and outlet for the collection of sediment and to 
distribute water, and finally the filter media. Since North Dakota does 
have a colder climate for a majority of the year, the book describes 
that they needs to be active management to create an air space be-
tween a layer of ice for insulation. The wetland has to be much larger in 
order to meet the treatment standards in winter.  
The second type of wetland is called subsurface flow wetland. These 
wetlands have the water below the surface in a bed of filter media 
such as sand or gravel. There are two different types of flow that this 
wetland could have. With a horizontal subsurface flow wetland, water 
moves laterally through the filter bed. The main design challenge of the 
horizontal subsurface flow treatment wetland is when there is a high 
organic content, it is hard to manage the rate and extent of media 
clogging. When a media becomes clogged, it is accumulating a lot 
of thick, wet matter like leaves, sticks, etc. The materials that are need-
ed happen to be the same as the first wetland described, waterproof 
membrane, an inlet and outlet media, and a filter media. 
In the vertical subsurface flow wetland, the water flows vertically 
through the filter bed. In the vertical subsurface flow wetland, water is 
typically applied to the top of the basin and flows downward. The ma-
jor design challenge is to make sure you follow the water quality goals 
at a smaller scale. The materials included for this wetland are the water-
proof membrane, outlet media, and filter media.

continued on next page
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continued
The last type of wetland is a hybrid wetland. This is where a sequence 
of two or more of the basic constructed wetland types are together. 
This type is designed to achieve the highest water quality. They are also 
designed with multiple stages. Some secondary benefits of this type of 
wetland helps prevent the common problems of addressing and solv-
ing a single issue while simultaneously creating another problem. The 
addition of a free water surface stage with the hybrid wetland signifi-
cantly increase the benefits to the community or ecosystem that it was 
designed around. 

Plant selection: 
There are around 150 species that can be planted in constructed wet-
lands. The most common within the list are cattails, common reed, nar-
rowleaf cattail, common rush, bulrush, and reed canary grass. Most 
constructed wetlands are planted with one species, and the yare usu-
ally native, have longer roots, spreads assertively and is characterized 
by high biomass production. Houtan Park has a large plant palette. 
The wetlands that have multiple plant species seem to perform as well 
and sometimes even better in their treatment functions, ecological and 
aesthetic roles. There can be the issue of plant competition if they are 
placed inappropriately. It is way more effective to plant clusters of simi-
lar species together rather than a large mixture of them all. This doesn’t 
mean that there should be a limit on the planting palette, but to make 
sure that the plants are placed properly. The book also mentions how 
important the plant layout is with the constructed wetland design itself. 

Conclusion: 
Throughout the book, they bring up a lot of important information 
about constructed wetlands. This book was co-written by one of the 
landscape architects that works at Turenscape Landscape Architec-
ture, Kongjian Yu. Their firm has designed many different successful 
constructed wetland landscapes. One would include the Qunli Storm-
water Park in Haerbin City, China. Another one would be the Shanghai 
Houtan Park in Shanghai. Both of these projects were prone to flooding 
and pollutants.
continued on next page
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continued
They were also both industrial sites, and they created a safer place for 
visitors and cleaner water. The book also mentions the kind of run-off 
that urban areas produce. With the growing infrastructure around the 
world, the increase of pollutants in the water has gone up as well. The 
ultimate goal of most cities should be incorporating more stormwater 
functions into their designs because of the rising pollutants. There are 
three different types of wetlands. There is the free water surface wet-
land, the horizontal and vertical subsurface flow wetland, and the hy-
brid wetland. All three of these can be implemented in cold climates 
and have similar materials to them. One other component that is very 
important to wetlands is the plants. The plant palette is important along 
with how they are planted. Right plant, right place should be followed 
even in this type of design. There are so many choses to choose from, 
about 150 of them. A key thing to remember is that clusters of similar 
plants is better for the ecosystem because of the plant competition. If 
there is a large mixture of different plants in a given area, plant com-
petition for water, light and space will occur and kill off those that are 
weaker. Overall, this source was informative and helpful to understand 
the overall system and design on constructed wetlands.
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This project is important to me because it involves the future of the FM 
area and the surrounding area. I grew up in Fargo and have dealt with 
the Red River flooding my whole life. Another personal reason is that I 
know it would be affecting a lot of the FM culture. The Red River has 
been a big part of the FM communities’ culture since they became cit-
ies and taking it away would create a very different dynamic and park 
systems around the river. 

 I believe my project is a better way to mitigate flooding. It is important 
for me to do this project at this stage of my academic career because 
this project will bring all skills that I have learned in the last 4 years to-
gether into a project that I personally, am very passionate about. 

This project is important in my professional development because it al-
lows me to challenge real world projects and problems with more en-
vironmentally and economically safer designs. I know that coming up 
with realistic designs for real problems in communities show employers 
and professionals that you are looking at the greater good rather than 
to make money.

This project will add to my knowledge base because learning more 
about wetlands, their benefits and just about the cities of Fargo and 
Moorhead. Learning more about wetlands will make me more desirable 
to firms that focus on ecological remediation and naturalized plantings. 
This project will add to my skill set because I will be using everything that 
I have learned throughout the years in this project. I will be using GIS, 
AutoCAD, Adobe Creative Cloud, and even my researching skills. 

This project is important for the profession at the moment because it is 
taking a more landscape architecture approach to flood mitigation un-
like the current diversion plan in place. Creating constructed wetlands 
and planting native plants are both important aspects of landscape 
architecture. 

project justification
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It is an important academic exercise at this time because the FM Diver-
sion project is more than likely going to be implemented in the next 20 
years. My thesis project gives a great alternative to the flooding prob-
lem and keeping the culture of the Red River alive. 

The FM Diversion project has now gotten to the budget of $5 billion dol-
lars. Constructed wetlands cost between $30,000-65,000 per acre and 
my project is about 10 acres. The maximum amount of cost for my proj-
ect would be about $650,000 dollars. That is only 0.00013 of the FM Di-
version project budget for one constructed wetland. 

I can justify the expense of my project because it costs substantially 
cheaper than the diversion project. Like I said, the maximum amount of 
cost for my project would be about $650,000 dollars. That is only 0.00013 
of the FM Diversion project budget for one constructed wetland.

The funding for my proposed project would come from donations and 
potentially from some public funds from the city since this would be a 
way better alternative financially for the city rather than the diversion 
project. 

I believe that there would be a return on investment with this project 
because it would create jobs and since it would help with flooding, it 
wouldn’t cause the city as much damage with them implemented. 

The post-occupancy impacts of my project would be the difference in 
the planting that was first established and seeing how the community 
can use the area, even if there is some water being held. I think these 
impacts are justifiable because it would be adding more vegetation to 
the land and it can be a usable park whether it is flooded or not. 

The environmental impacts of this project would include creating more 
paths for travel and digging up some of the land to incorporate proper 
vegetation. Both of these will help the land after they are implemented 
since more plants will bring in a more natural environment. 

The technology being used in this project is very justifiable because I am 
only using it to make sure the wetlands are draining properly and that 
they are designed the correct way.
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project justification
This project is important in social context because it allows the citizens 
to keep using the trail systems next to the Red River. Also, it allows peo-
ple to keep participate in all the recreational activities that need on the 
Red River like fishing, kayaking, canoeing, etc. 

This project is important in cultural context because the Red River have 
always been a part of the Fargo and Moorhead history. Also, many 
cultures have been using the properties and resources of the Red Riv-
er and have been for years. The river would be drained and nobody 
could even enjoy it if the whole point of water recreation is the water.
I chose the site for my project because it had enough room for the con-
structed wetland and was a perfect spot to keep the river trail alive. 

I believe this project will contribute to the advancement of the profes-
sion because it will be shown as a great alternative with a landscape 
architecture spin. It will be a great example of ecological remediation 
and river trail design.

This project I have proposed is just an option. There are so many ways 
to mitigate flooding and this a topic I am passionate about and would 
want to see more of in the FM area and I saw an opportunity to give my 
opinion on the FM Diversion project and give an alternative. 

I believe it could be left for someone to solve because each wetland 
could be different and everyone has their own opinion on design. 





Early History of Fargo:
 Fargo, the biggest city in North Dakota, was founded back in 1871 
when the first settlers staked out homestead claims at the point where 
the Northern Pacific Railroad would cross the Red River. The city was 
named after William G. Fargo, who was the director of the Northern Pa-
cific Railroad and the co-founder of the Wells Fargo Express 
Company.  
 According to the 2019 United States Census, its population was 
124,662, making it the 223rd most populous city in the United States. 
North Dakota is known as the Peace Garden State because of the 
Peace Garden on the border with Manitoba, Canada which symbolizes 
the lengthy period of peace between the two nations. Fargo is a cultur-
al, retail, health care, educational, and industrial center for southeast-
ern North Dakota and northwestern Minnesota. 

History of Flooding in Fargo:
Fargo sits on the western bank of the Red River of the North in the Red 
River Valley. The Red River Valley was a result from the withdrawal of 
the glacial Lake Agassiz. Lake Agassiz drained about 9,300 years ago. 
The sediments that were deposited from Lake Agassiz made the land 
around Fargo some of the richest in the world for agricultural uses. 
 The largest challenge that Fargo faces is the seasonal flooding 
due to the rising water of the Red River. The Red River flows north, which 
means melting snow and river ice, as well as runoff from its tributaries, 
which often creates ice jams, or ice dams, causing the river to overflow. 
The terrain of the Fargo is very flat, which also does not help with flood-
ing. The location of Fargo is very vulnerable to flooding and it does not 
help that the precipitation is above average. The minor flood stage be-
gins at 18 feet, with the major flooding is at 30 feet and above. The ma-
jor downtown roadways and access to Moorhead are closed off during 
the major flooding events. 

historical:
historical, social and cultural context of thesis
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The first major flood to recorded for Fargo was in 1826. This flood had 
the largest impact in the Winnipeg area and very high winds and ice 
jams. This event caused a redistribution of the population of the Red 
River Valley, affecting the placement of the Canadian Pacific Railway 
line, and greatly influenced future disaster planning in the province. 

The 1897 Red River flood, resulting in significant damage to the city of 
Fargo, North Dakota. This flood lasted from the beginning of April to the 
last week in April. Until the 2009 flood, the 1897 flood was the highest 
water recorded in the Fargo-Moorhead area and has since served as 
the benchmark for which many other floods of the Red River were mea-
sured against.

historical, social and cultural context of thesis
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historical:
The 1950 Red River flood was one of the more devastating floods that 
took place in the valley. The 1950 flood had a duration of the middle 
of April all the way to the middle of June. The damage was very severe 
in Winnipeg. It was estimated that 70,000-100,000 residents had to be 
evacuated, and four out of the eleven bridges were destroyed. This 
was the year that pasted the previous high in 1861 and flooded about 
550 square miles. The property damage was about $600 million to $1 
billion dollars. The death rate for this flood was eight people, three in 
Canada and five in the United States. To prevent and reduce the fu-
ture damage of flooding, the government constructed the Red River 
Floodway, which was completed in 1968. It has been estimated to have 
prevented more than $100 billion Canadian dollars in cumulative flood 
damage.

historical, social and cultural context of thesis
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The 1997 Red River flood was the most severe flood of the river since 
1826. The 1997 flood was only around in the month of April. This flood 
not only affected Fargo and Winnipeg, but reached Grand Forks and 
East Grand Forks, where the floodwaters reached more than 3 miles 
inland. The total damages for the Red River region were $3.5 billion. This 
was because of the abundance of snowfall and extreme temperatures 
and changes.

The 2009 Red River flood was brought on because of the saturated and 
frozen ground, the spring snowmelt and exacerbated with additional 
rain and snowstorms, plus the flat terrain. The 2009 flood occurred from 
March to April. The original river crest was predicted to get near 43 feet 
and the actual crest got to 40.8 feet. Almost the entire Red River Valley 
(North Dakota, Minnesota, and Manitoba).

historical, social and cultural context of thesis
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historical:
The 2011 Red River flood was due to the high moisture levels in the 
soil from the previous year. This flood had a duration of April to June. 
Around early April, 50 homes had to be evacuated and two were 
flooded after an ice jam in Manitoba causing the river to flood. There 
were three deaths in the United States from this flood. The damage was 
expected in the millions. 

Currently, the city of Fargo has come up with the FM Diversion plan for 
diverting the river’s water to the 35-mile, 0.5 wide and 33 feet deep 
diversion. Their plan shows that they plan to have the diversion cut 
around Fargo and West Fargo, starting in the south in Horace, North 
Dakota and ending near Georgetown, Minnesota but still on the North 
Dakota side. This design essentially boxes in Fargo and West Fargo from 
growing south and west like it has been. The Fargo-Moorhead-West 
Fargo areas have been growing at a steady rate and this design and 
installation will really box the cities in. Also, the design shows that it only 
benefits Fargo and West Fargo. Everywhere around the two cities flood 
drastically worse with this new design. Horace and the surrounding 
towns get an abundance of the flooding due to this design.

historical, social and cultural context of thesis
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social: 
 The Red River of the North essentially is the reason that Fargo was 
established. The river provided water and transportation for early set-
tlers. Railroads often set up railroad yards near the rivers because their 
construction would be delayed when it flooded and then it was easier 
to build bridges. The businesses coming in benefited from the railroads 
and rivers, so people built their homes, schools, and churches nearby. 
The people living along the river expected the regular flooding to occur 
and would prepare to deal with it whenever it may happen. 
 Even though the Red River was a very important role in the history 
of Fargo and the surrounding cities, it floods quite often. Not as much in 
the last few years, but the city floods so badly that all businesses would 
shut down during flooding. A lot of people had to clean up or re-build 
their homes and businesses due to how much damage that would oc-
cur. The surrounding farmland and fields would be way too muddy to 
allow plowing. The city, state and federal governments had to help the 
flooded cities return to their normal state. The flood protection systems 
such as the dikes and flood walls implemented around the river were 
very expensive. The taxpayers often turned to the federal government 
to help find funding for the needed flood protection. Many homeown-
ers and business owners in the area that live near the Red River almost 
always get flood insurance. Many of the homes were either bought 
out by the city or physically moved since they were too close to the 
river. Around 2011, there were multiple homes that were transported to 
other locations since they did not want to tear them down. In place of 
these homes, the dikes were built. Although flooding of the Red River 
is so common, there is no interstate or unified way of helping with the 
flood. My project will bring a new idea to the table that can be used all 
throughout the river’s edge.

continued on next page

historical, social and cultural context of thesis
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historical, social and cultural context of thesis
social: 

continued
The constructed wetlands I have proposed for my design could be im-
plemented in any location with at least 10 acres along the Red River. 
This strategy is not only manageable throughout some of the riverfront 
parks along the river, but even some of the areas that are shared with 
the dikes. This kind of design relates to many different projects around 
the world and in the United States. My case studies show that wetlands 
are great ways to purify water and help with flood mitigation.
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historical, social and cultural context of thesis
cultural: 
Due to the growing size of Fargo, there is a lot of opportunities for cul-
ture. It is believed that a lot of the culture comes from the three univer-
sities in the area. There are many avenues for theatre and music in the 
area including the Fargo-Moorhead Community Theatre (FMCT), the 
Music Theatre Fargo Moorhead, the Fargo-Moorhead Opera, the Far-
go-Moorhead Symphony Orchestra and many more. The Fargodome 
allows concerts, footballs games, and other events that bring 1,000s 
of spectators and people to Fargo. The Plains Art Museum, located in 
downtown Fargo, is the largest art museum in the state. In the down-
town area of Fargo, there is a farmer’s market that is held every Satur-
day all summer and part of the fall. Another great attraction is the street 
fair that runs down Broadway North for seven blocks. With the regular 
flooding that Fargo and the Red River Valley gets every few years, it is 
somewhat difficult to keep the city cleaned and ready for any type of 
event that may come around. At the same time, after a flood, a lot of 
events are summer and outdoor events so it is a refreshing time to now 
relax since all the floods would happen in the spring time, during snow 
melt.
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1) Area – 20 acres
2) Parks – following the bike trail
 a. Fargo
  i. Lindenwood Park
  ii. Burdick Park
  iii. Dike East Dog Park
  iv. Dike West Park & Skate Park
  v. Dike East Park
  vi. Wildflower Grove Park
  vii. Trefoil Park
 b. Moorhead
  i. Gooseberry Mound Park
  ii. Woodlawn Park
  iii. Viking Ship Park
  iv. Riverfront Park
3) Water Bodies
 a. Red River of the North 
4) Water Quality
 a. Sediments
 b. Suspended Solids
 c. Chemicals
 d. Agricultural Nutrients
  i. Fertilizer
  ii. Nitrogen
  iii. Phosphorous
 e. Oil, Gasoline, Auto Fluids
5) Wildlife
 a. Reptiles
  i. Prairie skink
  ii. Painted turtle
  iii. Snapping turtle
  iv. Common garter snake
  v. Plains garter snake

site analysis
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 b. Amphibians 
  i. Woodhouse toad
  ii. American toad
  iii. Canadian toad
  iv. Gray treefrog 
  v. Northern Leopard frog
  vi. Tiger salamander
  vii. Mudpuppy
 c. Mammals
  i. Squirrels
  ii. Rabbits
  iii. Mice
  iv. Chipmunks
  v. Skunks
  vi. Racoons
  vii. White-tailed deer
  viii. Beaver
  ix. Mink
  x. Others
 d. Birds
  i. Cooper’s hawk
  ii. Yellow-bellid sapsucker
  iii. Black-billed cuckoo
  iv. Yellow shafted flicker
  v. Least flycatcher
  vi. Great horned owl
  vii. Eastern wood pewee
  viii. Blue jay
  ix. Hairy woodpecker
  x. Common crow
  xi. American robin
  xii. Yellow warbler
  xiii. Others
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site analysis
 e. Fish
  i. Catfish
  ii. Muskellunge
  iii. Northern Pike
  iv. Bullhead
  v. Goldeye
  vi. Carp
  vii. Lake sturgeon
  viii. Others
 f. Insects/Other
  i. Arachnids
  ii. Pollinators
  iii. Ants
  iv. Decomposers
  v. Others
6) Plants
 a. Trees
  i. Oak
  ii. White Cedar
  iii. Black Walnut
  iv. White Ash
  v. Poplar
  vi. Cottonwood
  vii. Box Elder
  viii. Lindens
  ix. Elm
  x. Others
 b. Shrubs
  i. Dogwoods
  ii. Willows
  iii. Lilacs
  iv. Fruit-bearing
  v. Others
 c. Turf
 d. Grasses
  i. Native
 e. Moss
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7) Soils
 a. Urban
  i. Polluted 
  ii. Sealed
 b. Miami Black clay loam
8) Climate
 a. Macro
  i. Continental 
 b. Micro
  i. Urban Heat 
 c. Prevailing Winds
  i. Winter – NW
  ii. Summer – SW
 d. Annual Precipitation
  i. Rainfall – 24 inches
  ii. Snowfall – 49 inches
 e. Temperatures
  i. Average High (July) – 82 
   degrees F
  ii. Average Low (January) – 2 
   degrees F
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Performance Measure:
My main project goals include creating a constructed wetland to help 
with flood mitigation with naturalized planting to enhance the Far-
go-Moorhead community. To measure the performance of my con-
structed wetland, I will make sure my design includes the important key 
factors:
-Water quality
-soil condition 
-geology
-hydrology
-topography
- morphology
- carrying capacity 
- food web suport 
- nutrient content 

Measure Source:
 I will measure the source by looking into the 3 most crucial parts of a 
wetland. Number one is the land supports predominantly hydrophytes. 
Number two is that the substrate is predominantly undrained hydric soil. 
And number three is that the substrate is non-soil and is saturated with 
water or covered by shallow water. 

Performance Analysis:
 I will make sure that my design follows these three criteria for a success-
ful wetland and that people understand how these work in the wetland 
and why they are important. 

Judgement: 
By using my research and digital renderings, we can judge the data 
and imagery and receive feedback from the audience, professors, and 
my student peers. It is crucial to understand that everyone knows the 
information and system I research and am designing.

energy consumption
performance criteria
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Performance Measure: 
I will need to measure the effectiveness of my design narratives and 
how they are psychologically effective communicating its intended 
experience. I plan to use the aesthetic of my design as well as the thor-
ough research on how wetlands effect parks and experiences. I will also 
look at different surveys done on sites that are like mine. This will indi-
cate the therapeutic experience of visitors and will create a safe envi-
ronment for those that visit the site, even when there is water on the site. 

Measure Source: 
I will use feedback from views of design (Professors, student peers, indi-
viduals outside of the field) as the primary source along with looking at 
similar projects. 

Performance Analysis: 
To give viewers an accurate representation of my design, I will create 
graphic renderings and perspectives. I will also create a scaled model 
of part of my design so that the viewers can have a tangible site to look 
at.  

Judgement: 
By using digital renderings and a scaled model, we can judge, explore 
the design and receive feedback from the viewers if the design nar-
ratives reflect their experience. If the viewers reports and my intended 
narratives are similar, it was successful. 

psychological impact
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behavioral performance
Performance Measure: 
 For behavioral performance I will measure user data (trail users). Visita-
tion rates and times (how many users a month/year and time of day for 
usage). 

Measure Source: 
I will gather my data from the Fargo Park District seeing how many visi-
tors they get per month/year. 

Performance Analysis:
 I will create graphs and table graphics with the monthly and yearly 
park visitors along with the times of day they tend to use the park. This 
will be used to evaluate when the peak and slow seasons occur and 
the preferred user operational times. I will also study the graphs and ta-
bles to compare the operation times with the visitors. 

Judgment:
 I will use visual aids (graphs and tables) to communicate when peak 
seasons are ideal operations times are to view my design. This will ex-
plain how I designed my solution for thesis ideal usage times to increate 
site visitation. 

performance criteria
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space allocation table
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performance criteria
space allocation net

93 | Space interaction net

Performance Measure: 
 For behavioral performance I will measure user data (trail users). Visita-
tion rates and times (how many users a month/year and time of day for 
usage). 

Measure Source: 
I will gather my data from the Fargo Park District seeing how many visi-
tors they get per month/year. 

Performance Analysis:
 I will create graphs and table graphics with the monthly and yearly 
park visitors along with the times of day they tend to use the park. This 
will be used to evaluate when the peak and slow seasons occur and 
the preferred user operational times. I will also study the graphs and ta-
bles to compare the operation times with the visitors. 

Judgment:
 I will use visual aids (graphs and tables) to communicate when peak 
seasons are ideal operations times are to view my design. This will ex-
plain how I designed my solution for thesis ideal usage times to increate 
site visitation. 



Space interaction net  | 94



site analysis

Major flood levels at 
the site

This is a site breakdown, 
showing the paths, 
where the flood wall is 
usually placed during 
serious flood events, 
and where the site is.

Throughout the site analysis of case studies and research, 
there were very common program elements design. This 
would include: an education kiosk, retention ponds (wet-
lands), stormwater plantings, more walking/hiking trails, wild-
life emphasis, the environmental impact from the design, 
sensory oppportunities within the plantings, and possibly 
adding water recreational 
opportunities. Another thing followed in the site analysis 
was the ADROIT model: Arrival, Decompression, Reception, 
Orientation, Interpretation, and Transformation. There is the 
arrival of the park, the decompression of getting there, re-
ception would include the benches and secluded trails, 
and orientation would be the educational kiosk. 
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design concepts
concept site plan

concept section of zones
Design Concept 
Statement: Because 
of the poetic and 
delicate movement 
of the red river, it 
needs a voice to 
protect it.

Major flood levels at 
the site
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design development
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master plan



In this site design, the main focus is to 
mitigate the flooding of the Red Riv-
er. The retention ponds (or wetlands) 
were placed and sized according to 
the flooding events and heights of the 
water levels. The new trails are made 
of rock mulch and wood mulch. These 
were made to be more sustainable 
rather than doing more paved paths. 
The center path would be paved. The 
boardwalk would be made of wood. 
There are many areas of stormwater 
planting around the site, to help with 
the flooding and provide more habitat 
and food for the species in the area. 
The educational kiosk was one of the 
main components of the site along with 
the wetlands. There are two signs that 
include infromation on wetlands, the 
flooding of Fargo, and how these wet-
lands help with flooding. 

The extra program elements that were 
included into the design would include: 
a natural playground, perennial beds, 
and benches 
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design development

In the Educational Kiosk section, this was trying to show the relationship 
between the wetland, kiosk, and the stormwater plantings. 

In this entire site section, it shows the relationship of almost every pro-
gram element on the site. The new paths, boardwalk, the wetlands, the 
stormwater plantings and the Red River. 

educational kiosk section

entire site section
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the path at night

educational kiosk at sunset
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stormwater planting with wetland

the park patrons at diverging paths

design development
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This detail on the right shows the rela-
tionship between the south wetland, 
the stormwater planting, and the new 
and existing paths that diverge. 



construction details: asphalt 

planting plan
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This detail on the left shows a closer 
relationship of how the north wetland, 
stormwater planting educational cen-
ter, and the boardwalk work together. 

This detail on the right shows the rela-
tionship between the south wetland, 
the stormwater planting, and the new 
and existing paths that diverge. 
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important sources: 

Design Tools to Utilize: 
- Research and development: Hand drawing, sketching and Microsoft programs for stud-
ies and data collection Arc GIS for site data analysis
-Digital Modeling Software: SketchUp and AutoCAD
-Rendering Software: Lumion and Enscape
-Graphic Programs: Photoshop, Illustrator, InDesign, Acrobat
-Physical Modeling Tools: Laser-cutter, hand tools, CNC   machine

Sited Sources: 
ASLA. (2019). Shanghai Houtan Park: Landscape as a Living System Shanghai, China. 
 ASLA 2010 Professional Awards | Shanghai Houtan Park: Landscape as a Living Sys
 tem. https://www.asla.org/2010awards/006.html. 
 
Chen, J. (2019, January 22). Weiliu Wetland Park. Landezine. http://landezine.com/index.
 php/2019/01/weiliu-wetland-park-by-yifang-ecoscape/. 
 
The City of Fargo. (2019, May 3). The City of Fargo - Home Page. The City of Fargo. https://
 fargond.gov/. 
 
City of Fargo. (2020, October 11). FM Area Diversion Project. Metro Flood Diversion Author
 ity. https://fmdiversion.gov/. 
 
City of Melbourne. (2021). Royal Park. What’s On- Royal Park. https://whatson.melbourne.
 vic.gov.au/things-to-do/royal-park. 
 
Forp, P. (2019). Home - Friends of Royal Park - Parkville. https://royalpark.org.au/. 
 
Gaete, J. (2013, November 10). Qunli Stormwater Wetland Park / Turenscape. ArchDaily. 
 https://www.archdaily.com/446025/qunli-stormwater-wetland-park-turenscape. 
 
Landezine. (2014). Qunli National Urban Wetland. Landezine. landezine.com/index.php/
 qunli-national-wetland-by-turenscape. 
 
Person. (2020, December 11). Letter: F-M Diversion Authority sold us down the river. INFO
 RUM. https://www.inforum.com/opinion/letters/6796839-Letter-F-M-Diversion-Author
 ity-sold-us-down-the-river. 
 
Wood, G. (2019, March 18). A look at the conditions that led to previous major flood years 
 in Fargo. INFORUM. https://www.inforum.com/news/weather/988521-A-look-at-the-
 conditions-that-led-to-previous-major-flood-years-in-Fargo. 
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Studio Experience
Second Year

Third Year

Fourth Year

Fifth Year

Fall: LA 271 | Introduction to Landscape Architecture |Kathleen Pepple
  Tea House | Moorhead, MN
 Urban Farm | Fargo, ND

Spring: LA 272 | Parks & Open Spaces | Dominic Fischer
  Atomic Coffee Pocket Park | Fargo, ND
  William Marshal Park | Winnipeg, MB
  Viking Ship Park | Moorhead, MN

Fall: LA 371 | Site Planning and Design | Jay Kost
 MidAmerica Steel | Fargo, ND
 Spicy Pie Plaza | Fargo, ND

Spring: LA 372 | Community Planning | Anna Maria Visilia 
 LE: NOTRE International Design Competition | Zagreb, HR
 Community Park | Amfissa, Greece
 City Hall Pocket Park | Minto, ND
 Community Plaza | Velva, ND

Fall: LA 471 | Urban Design | Dominic Fischer
 Lower East Side Green Alley | New York, NY
 Moorhead Center Mall Revitalization | Moorhead, MN

Spring: LA 472 | Remediation and Planting | Jay Kost
 Estes Park Flood Mitigation | Estest Park, CO

Fall: LA 571 | Performance Based Design | Matthew Kirkwood
 North Country Trail Spur | Stranton, ND
 Stormwater Management Implementation | Fargo, ND
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