
ENVIRONMENTAL

• WETLANDS
• MIGRATORY BIRDS
• INVERTEBRATES
• BRINE SHRIMP

CULTURAL

• LAKE SMELL
• RECREATION
• EDUCATION
• AIR QUALITY

ECONOMIC

• MINERAL MINING
• BRINE SHRIMP FARMING
• HUNTING PERMITS
• RECREATION REVENUE

Designing for Mitigation Solutions on the Great Salt Lake
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DATA SETS:

• Rivers Points of Connection to GSL
• Urban Land Use
• Major Utah Roads
• WMAs
• Riparian Land Use

RULES:

• Must be within 5 miles urban development and major roads
• Must be at least 5 miles away from existing WMA to allow 

for farther reach of protected wetlands
• Must be within an existing riparian zone for wetland 

conservation

This matrix compares the correlation of the highest priority hazards to a preliminary list of solutions decided by already published research and 
precedent projects. Solutions that have the most correlation will have higher priority in the design as one solution can impact more hazards. 

This matrix compares how solutions compare to each other. Solutions that have high correlation can be combined on one site to address even 
more hazards. After this step, design solutions will be combined to be placed together geospatially on a map and represented in a design 
vignette for master plan placement.

DATA SETS:

• Utah Streams
• River Point of Connection to GSL

• RULES:

• Must be a major river that connects to the Great Salt Lake
• Within 10 miles of the GSL and river connection point

DATA SETS:

• GSL Boundary
• Utah Contours
• Riparian Buffer

RULES:

• Must be a major river that connects to the Great Salt Lake
• Within 10 miles of the GSL and river connection point

The Great Salt Lake is the second largest lake in the United States of America and is by far the saltiest. It enriches the local economy with industries such as 
brine and salt extraction, impacts the local community in creating ‘lake effect’ weather, and is the largest bird migration sites in the state. However, the lake is 
50% of historical levels due to manmade and environmental factors, and as the lake shrinks its unique identity shifts. The purpose of this research is twofold, 
1) to determine what factors impact the lake’s identity and 2) to identify what solutions are possible to follow the landscape architecture design process and 
implement identified solutions that can preserve the lake’s identity. The project answers the research question as to how design and planning for mitigation 
solutions can preserve the identity of the Great Salt Lake by collaborating with local professionals, researchers, and decisionmakers to geospatially analyze 
the challenges and combine design solutions in a master plan and design booklet. The idea of ‘design as research’ is of growing interest in the design world 
that can be applied to the Great Salt Lake. There is a large amount of research pertaining to what the hazards are that threaten the lake, some answer what 
more could be done. This research project seeks to answer how to implement those solutions in an artful way that celebrates the cultural, economic, and 
environmental identity that the Great Salt Lake offers through geospatial analysis and environmental design.

By using and interdisciplinary design process, this project seeks to find mitigation solutions to the hazards that will arise as the Great Salt Lake continues to lower 
in elevation. The cycle of creating ideas and solutions until a consensus is created will help bring out new ideas and solutions until the creation of a master plan. 
By first creating matrices that compare the correlation of hazards to solutions and solutions to solutions, unique design solutions can be crated, these solutions are 
placed geospatially on a map through running a suitability analysis in GIS Pro Modelbuilder. Once a consensus has been made on the specific locations of these 
solutions, 3 separate master plans will be designed to favor each of the 3 identities and then a final masterplan that covers all 3 plans will be designed. 

At this point in the project, not all solutions have been placed on a map or combined. For the purpose of the AGAVe course, 3 top solutions were chosen 
because of their uniqueness and/or ability to address many hazards. These solutions: a wetland park, inflow river restoration, and lakebed terraforming were 
placed geospatially to visualize where on a map they could be placed. Later, each suitable area was analyzed and sent to the 8 participants for feedback 
on where the best location(s) for these solutions could be placed. 

The three main take aways of the first-half of this project are as follows:

1. Creating GISPro Modelbuilder models take longer to create and run than originally thought, but once the designer can have a better grasp of what tools 
are available, the models can become quite intricate and have many connections with only a few type of tools.

2. It is important to stress to participants (or stakeholders, clients, the public) that geospatial, designed, physical solutions can be just as affective as societal 
or political change because that can change the way they think about a problem

3.  There are a lot of roadblocks that can happen during a research project. It is important to be resilient during a project as resiliency can make or break 
the success of a researcher. Throughout this project, I faced prolonged sickness, funding issues, social distancing restrictions, and IRB setbacks, but by being 
resilience and slowing down, I was able to tweak parts of my project and still create an award-winning project. 

In this AGAVe course, I did not complete this project as it was a part of a larger URCO funded research project, which will be completed later in the year. For 
this class, however, I was able to work on creating some GISPro Modelbuilder models, interview and survey all of my participants, and begin analyzing and 
combining solutions and where they could be placed. I learned that creating an interdisciplinary design group was harder than I thought, as my participants 
have not had a planning background, so their initial comments to possible solutions remained in the political/economic realm. For the remainder of this project, 
I will need to stress the importance of geospatial design solutions for these participants. Although I have not made any final conclusions for this project, I 
have found that visually representing data can have a major impact in how people think about problems and that using technology can be a valuable tool 
in making design decisions. 

Cultural
• Air Quality/Public Health
• Public Perception/Education
• Lake Smell
Environmental
• Wetlands
• Threatened Migratory Birds
• Increased Predation
Economic
• Loss of Industrial Revenue (Minerals and Brine Shrimp)
• Increased Fire Risk
• Loss of Recreational Revenue (Hunting and Tourism)

While the Great Salt Lake is a very complex system, there are some 
causes that threaten the historic identity of the Great Salt Lake. 

Some of these causes are as follows:

• Water Diversions
• Lack of Water Rights
• Invasive Species
• Encroaching Development
• Agricultural Waste
• Urban Waste
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A major component of this project is that design solutions are decided 
through an interdisciplinary design process. 8 professionals who have 

done extensive work on the Great Salt Lake, either through research or 
professional work, were chosen and each bring a unique perspective.

Lake Owens
California

Aral Sea
Kazakhstan, Uzbekistan

Dead Sea
Israel

Located outside of Los Angeles, Lake Owens 
because a hazardous air quality issue as its lake 
bed dried. Water was diverted to supply the Los 
Angeles aqueduct, drastically affecting the lake. 
California has spent billions on dust mitigation, 
including lake bed terraforming, pipe trenches, 
and managed vegetation techniques. Improved 
conditions for dust storms and the local ecosystem 
have already been reported.

On the border of Kazakhstan and Uzbekistan, 
the Aral Sea has decreased significantly after 
water diversions for agricultural irrigation. Once 
the fourth largest lake in the world, the diversions 
have left the lake to shrink to 10% of what it was 
in 1960. Some efforts and funding have helped 
improve some areas, but there is still a long way 
to go as agriculture remains a staple of the local 
economy.

Dropping over 1 meter per year, the Dead Sea 
near Jerusalem is facing significant shoreline 
recession as river diversions decrease water 
inflow. This has brought reports of sinkholes and 
economic impacts. Efforts to improve the lake 
conditions have included water transfer from the 
Red Sea and ecotourism. 
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Although the Great Salt Lake has been known to naturally fluctuate through 
seasonal rainfall, the lake has shrunk by 50% and decreased in elevation

This project focuses on preserving 3 identities of the Great Salt Lake: environmental, cultural, and economic. As the lake shrinks the health and character of 
these identities will shift. 

by 11 feet,due to water diversions, and if more damming and upstream 
water development occurs, the lake is expected to drop another 7 feet.

The Naturalist The EcologistThe Engineer The FarmerThe Chemist The ProfessorThe Scientist The Legislator

WETLAND PARK

Wetland parks are gaining favor in other 
countries. They bring education, recreation, 
and protection to the wetlands and are 
a great destination point that can filter 
inflowing river water and urban waste.

INFLOW RIVER RESTORATION

River restoration will clean the waters 
entering the Great Salt Lake. These 
segments are the last 10 miles of the 3 
major inflow rivers into the lake to improve 
water quality and lake health.

LAKEBED TERRAFORMING

Terraforming  is mounding up dirt to 
decrease the amount of land the lake will 
have to cover, thus raising water level, far 
enough from the wetlands and at higher 
elevations to promote rising water levels.
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