
2021 REPORT TO THE GOVERNOR ON 

UTAH'S  
LAND, WATER, 
AND AIR

Janet Quinney Lawson  
Institute for Land, Water, & Air 
Utah State University

North View Overlook | Cedar Breaks National Park



UTAH STATE UNIVERSITY 2021 REPORT TO THE GOVERNOR ON UTAH'S LAND, WATER, AND AIR



5UTAH STATE UNIVERSITY 2021 REPORT TO THE GOVERNOR ON UTAH'S LAND, WATER, AND AIR

A Welcome from 
President Noelle E. Cockett

Since its founding in 1888, Utah State University has provided necessary research and 
insight to the state in maximizing the benefits of Utah’s land, water, and air. Back then, the 
critical need was in determining how to farm the state’s arid ground and feed its growing 
population. Today, we are still growing, and the need to effectively manage our natural 
resources is even more essential.

Developing and communicating USU’s strength in land, water, and air is one of my 
presidential priorities. Thanks to scores of dedicated USU faculty, staff, and students —  
and the equally dedicated partners they work with — I know we can meet this goal.   
And, as we continue to experience challenges in managing Utah landscapes, we’ll  
need applicable and impartial research to guide our future paths.

This report is a big step forward in communicating a bird’s eye view of pressing land, water, 
and air issues in Utah. It’s a snapshot of some of the issues Utah policy makers and other 
state leaders will face in 2022, and some of our key research findings on these concerns. We 
view this report as only a step, as we expand our capacity to deliver deeper dives and more 
extensive insights in the coming years.

We are grateful to the Janet Quinney Lawson Foundation; with their generous support, the 
newly named Janet Quinney Lawson Institute for Land, Water, and Air at Utah State University 
will help us ensure that the utility, beauty, and health of Utah’s landscapes will be secured for 
future generations.

Noelle E. Cockett
President
Utah State University

 An Introduction from 
The Report Advisory Committee co-chairs

The establishment of the Janet Quinney Lawson Institute of Land, Water, and Air (ILWA) 
comes at a time when Utah’s natural resources face unprecedented challenges. The Millennial 
Drought adds stress to our agriculture, water, wildfire, and public lands management.  Increasing 
population demands on recreation areas further exacerbates issues of overcrowding and 
adverse land impacts. 

Desiccated soils reduce the efficiency with which precipitation contributes to reservoirs and 
rivers. Increases in rain relative to snow creates further mismatch in the timing of water demand 
to water availability. Reduced snow impacts winter recreation and ski resorts. Drought conditions 
affect air quality as increasing dust from dry lake beds create air pollution and enhance wildfire 
potential. And Utah’s water storage infrastructure may not be able to meet the current and future 
demands of water users.

 But, it is not all bad news. Utah has a history in overcoming environmental challenges. Programs 
to restore degraded lands have succeeded in restoring wetlands, forests, and rangelands. Many 
of our threatened and endangered species have shown signs of recovery. Water conservation 
programs have mitigated water shortages.  Air quality has improved dramatically.

USU’s Janet Quinney Lawson Institute for Land, Water, and Air enhances collaborations among 
state, county, local, and university groups. Cooperation among research programs, policy 
administrators, management agencies, and local citizen groups will enhance our state’s ability 
to solve current and future issues in land, water, and air. Expanding current partnerships and 
collaborations will allow us to creatively address these emerging issues and provide a shared-
stewardship template of how we will address current challenges.

Many thanks to the Report Advisory Committee for their hard work guiding the institute's first 
project. The committee's mission and purpose were to provide guidance and observations 
concerning categories of content. Because the co-chairs wished to thoroughly learn from 
the diverse perspectives of each of the committee members, there was no requirement that 
a group consensus be reached during ideation sessions. We did, however, overwhelmingly 
hear expectations of data built on solid science and communicated in a manner meaningful to 
people possessing multiple understandings, knowledges, and lived experiences related to the 
science of land, water, and air.

Dr. Chris Luecke, Co-Chair
Dean of the USU Quinney College 
of Natural Resources

Dr. Brian Steed, Co-Chair
Executive Director of the Utah Department 
of Natural Resources
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Report Overview

This report serves as a 2021 snapshot of key issues and concerns with Utah’s 
shared resources. It highlights gathered data that is available to provide context to 
these issues, as well as identifies areas where more study is needed. Addressing 
these challenges will enable Utah policymakers and other statewide leaders to make 
informed decisions for the future. Under the authorship of 43 researchers and experts 
and the general guidance of 32 advisory committee members, the report outlines 25 
issues and trends to pay attention to in the coming months and years. They include:
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Key issues facing Utah’s land

1.1 Land-use changes in developed areas
1.2 Drought
1.3 Forest health and changes in forest vegetation
1.4 Rangeland health 
1.5 Land stewardship programs

Key issues facing Utah’s water

2.1 Tracking changes in Utah's water availability
2.2 Quantifying water efficiency and conservation
2.3 Enhancing Utah's water quality
2.4 Managing Utah's watersheds for an uncertain future 
2.5 Restoring water for wetlands

Key issues facing Utah’s air

3.1 Fine particulate matter (PM2.5)
3.2 Ground-level ozone (O3)
3.3 Climate trends affecting air quality
3.4 Addressing emergent air issues

Key issues facing outdoor recreation

4.1 Growth in participation
4.2 Quantifying the supply of outdoor recreation resources
4.3 Strategic investments in outdoor recreation
4.4 Fostering a sense of stewardship 
4.5 Gateway communities

Key issues intersecting land, water, & air 

5.1 The shrinking shoreline of the Great Salt Lake
5.2 Agriculture at the center of land, water, & air opportunities
5.3 Wildfire as an increasing threat to Utah's natural resources
5.4 Managing Utah's threatened and endangered species 
5.5 Balancing Utah's mineral needs and challenges
5.6 Equity of environmental impacts

+++ This report is a high-level overview. Additional insight and information into these  
         issues is available on the report's website at ilwa.usu.edu/reports.
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Trends and Issues 
That Define Utah’s Lands

LAND

James A. Lutz, Ph.D.
Director, Utah Forest Institute
S. J. and Jessie E. Quinney College of Natural Resources
Utah State University
james.lutz@usu.edu

Terry Messmer, Ph.D.  Eric Thacker, Ph.D.  Larissa Yocom, Ph.D.

Utah’s prosperity is based on the health of its natural resources. 
Utah landscapes are facing serious pressures from multiple sources. 
The current drought, changing land-use practices, and rapidly rising 
populations are increasing demands on the state’s wildland and 
agricultural ecosystems. The stability of Utah’s cities and towns, the quality 
of our air, the quality and quantity of our water, and the way we work, 
live, and get outdoors are all built on the foundation of healthy lands. To 
maintain the quality of life Utahns enjoy, we need to work together to avoid 
degradation of these natural systems. In this section we address a few of 
the most urgent topics; the changing nature of Utah lands, forest health, 
rangeland health, and the management of threatened species. All of these 
topic areas are influenced by drought, which makes their management 
more complex, more difficult, and more uncertain. 

Key issues facing Utah’s land

1.1 Land-use changes in developed areas
1.2 Drought
1.3 Forest health and changes in forest vegetation
1.4 Rangeland health 
1.5 Land stewardship programs

Silos near Trenton | Cache CountyBrent Chamberlain, Ph.D.  Daniella Hirschfeld, Ph.D.  
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LAND-USE CHANGES 
IN DEVELOPED AREAS
Takeaway
Urban development is increasing and resulting in the loss of agricultural 
and natural landscapes.

As Utah’s population has increased by over 40% over the past 20 years, 
developed areas have increased by 6% (92,846 acres) in the six most developed 
counties in Utah – Salt Lake, Utah, Davis, Weber, Washington, and Cache. At the 
same time, these counties have lost 4% (47,883 acres) of their agricultural land and 
3% (39,447 acres) of their forest / rangeland (Fig. 1). Of the land that was developed 
over the past 20 years, 52% was once agricultural and 42% was once forest / 
rangeland (Fig. 2). These losses are concerning for a state that has historically been 
grounded in the reliance and commitment to agriculture. Agriculture in Utah remains 
unusually diverse with significant production of high value horticultural crops, field 
crops, and forages, as well as beef, dairy and poultry sectors. Ninety-five percent of 
berries, 93% of orchards and 85% of Utah’s vegetable production is concentrated 
along the Wasatch Front and in Cache Valley¹. Additionally, Utahns remain deeply 
connected to their agricultural heritage, with recent surveys suggesting that as 
many as 98% of Utahns value agriculture and would like to see increased local 
production of food².

Outlook
Current growth trends are projected to continue, accelerate, and will have 

profound impacts on the state. Although growth brings many benefits to the state, 
negative impacts of development include decreasing air quality, decreasing water 
quality, and loss of animal habitat. Further research into specific trends, drivers of 
these patterns, and potential strategies to align development with citizen goals is 
needed to better address future challenges.

100%

20%

0%

60%

80%

40%

WETLANDS/WATER

AGRICULTURE

FOREST & RANGE

DEVELOPMENT

Figure 1
Shown is the percentage for each 
type of developable land within 
the six most developed counties 
in Utah — Salt Lake, Utah, Davis, 
Weber, Washington, and Cache. '01 '04 '06 '08 '11 '13 '19'16

6%

42%

52%

WETLANDS/WATER

AGRICULTURE

FOREST & RANGE

Figure 2
Percentage of three different 
land use types converted to 
development over the past 20 years. 
Data: National Land Cover Database, 2021.

Hilltop near Richmond | Cache County
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DROUGHT
Takeaway
Long-term drought is a reality we have to come to terms with in the West.

Over the past twenty years, much of the land area of Utah has been in drought 
(Fig. 3), with some episodes of “extreme drought”— drought that is more severe than 
the recent historical record. However, over centennial and millennial timescales, long 
and severe periods of drought have affected the Southwest. The dry period that 
peaked in the 12th century, when southwest temperatures were roughly equivalent 
to today’s, shows that drought has been worse in the past than we have experienced 
recently³. Drought as experienced by plants (an ecological foundation on which we all 
depend) arises from a combination of higher temperatures and lower precipitation. 
Although precipitation trends in Utah are variable and may bounce back in future 
years, all projections show continued increasing temperatures for Utah. Drought 
decreases the vitality of forests and rangelands and increases the chances of  
larger and higher-severity wildfires.

Outlook
Continued research into the specific climate projections for Utah is needed. 

Projections of future climate for Utah may be different than those of the United 
States as a whole, and will certainly differ from global averages. It may be prudent for 
future land management decisions to consider the possibility for continued levels of 
drought, as we have experienced it for the past two decades. It may also be prudent 
to consider a lower probability of very extreme drought.

For over 
twenty years, 
much of Utah 
has been in 
drought. 

UTAH STATE UNIVERSITY 2021 REPORT TO THE GOVERNOR ON UTAH'S LAND, WATER, AND AIR

Figure 3
Portions of Utah in drought 
categories from 2000-2021. White 
areas indicates non-drought. 
Data: National Drought Migration Center, 
University of Nebraska-Lincoln  2021.
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FOREST HEALTH AND 
CHANGES IN FOREST 
VEGETATION
Takeaway
In addition to the constant presence of wildfire, Utah forests face 
threats from the combined effects of pathogens and insects. 

Forests of the future may look different than today; increasing drought means that 
these lands will be able to support fewer trees. Emerging threats, such as introduced 
insects like the balsam wooly adelgid4 (attacks subalpine fir) and the emerald 
ash borer (attacks ash trees), could rapidly kill trees and create changes across 
landscapes. Invasive tamarisk and Russian olive have changed riparian forests, and 
the expansion of the native pinyon-juniper woodlands make it harder for other native 
rangeland plants to establish and survive. Managing forests under these difficult 
conditions requires an understanding of the nuanced relationships under droughtier 
conditions between plants, soils, and soil-dwelling organisms⁵—many of which are 
currently unknown.

Outlook
Utah forests are unique; tree species, often-slower growth rates, and patterns 

for post-fire recovery make some straightforward techniques used in other places 
less directly applicable to Utah lands. Managers need to use more prescribed fires, 
intentionally managed fires, and thinning to maintain forest health6. Wildfire risks 
can often be reduced through the retention of large trees⁷ and fire-resistant species. 
Forest treatments require time to show effectiveness on arid lands. Because optimal 
future conditions on a changing landscape will almost certainly be different from the 
past⁸, new techniques, adaptive management, and ongoing monitoring is important.

Utah 
forests 

are unique, 
making 

straight-
forward 

techniques 
less 

applicable.
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RANGELAND HEALTH
Takeaway
Severe drought has decreased forage on rangelands, allowed the spread 
of invasive annual grasses, raised the risk of wildfire, and exacerbated 
problems with wild horse and burro populations⁹. 

Utah experienced severe and exceptional drought in 2021, especially during the 
early growing season, which resulted in reduced forage for wildlife and livestock. 
The loss of forage from drought can have long-lasting economic and ecological 
consequences. It’s estimated that wildlife viewing and hunting on BLM lands 
contributes 840 jobs, generates $31 million in salaries and wages and $103 million 
in sales to Utah’s economy¹⁰. Livestock production generated $378 million in 2020 — 
a large portion of that forage comes from Utah rangelands¹¹. Recent rains helped to 
moderate drought impacts later in the year (Fig. 4), but ongoing impacts will continue 
to affect stocking rates and the health of wildlife, especially considering the burden 
of wild horse and burro populations. Cheatgrass, an annual invasive grass, has also 
increased over the last several decades, especially across sagebrush rangelands 
in Utah. Annual grasses increase the risk of wildfires in sagebrush rangelands by 
displacing native vegetation⁹.

Outlook
Unmanaged wild horse and burro populations are likely causing degradation in 

several Utah counties. As range conditions decline with drought, there is less forage 
and wildlife habitat available in areas with wild horses and burro problems¹². If the 
drought becomes more frequent or intense, managers may also need to moderate 
livestock stocking rates to ensure the ongoing sustainability of grazing lands for all 
grazing animals. Worsening drought could increase the spread of invasive annual 
grasses, creating greater risk for wildfire cycles. Recent research shows that 
management actions like seeding and strategic grazing following fires can limit 
the spread of annual grasses¹³.

Figure 4 Daily forage production for Utah in 2021 in relationship to long-term averages. 
 —  2010-2018
 Data: Rangelands app /production-explorer.
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Figure 5 Average annual grass cover across Utah from 1984-2020. The dotted line is a linear  
 trendline showing an increasing annual grass cover over time.  —  2021
 Data: Rangelands app.
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LAND STEWARDSHIP 
PROGRAMS
Takeaway
Land stewardship programs focused on ecosystem restoration have 
facilitated new public and private partnerships essential to recovery by 
preserving and restoring important wildlife habitats.

Utah uses public-private land stewardship partnerships to protect and improve 
land conditions for threatened and endangered species. These partnerships involve 
conservation of water, wildlife, forests, rangeland, and the species themselves, and 
have minimized the effects of invasive species and development (Table 1). As of 2021, 
the Utah Department of Natural Resources Watershed Restoration Initiative has 
secured $310.7 million in partnership funding and more than $34.7 million in in-kind 
support to complete 2,431 projects on over 2 million acres of land.

Outlook
Partnerships and stewardship agreements are working in Utah to help manage 

resources and avoid potentially onerous regulations.

Landscape StewardshipLandscape Stewardship Lead Agency Program Focus

Utah Watershed Restoration Program Utah Department of 
Natural Resources

Watershed project planning, implementation, 
and coordination.

Conservation Disctricts Utah Department of 
Agriculture and Food Locally-driven water, soil, and land management.

Coordinated Research 
Management Groups

Society for Range Management, 
Natural Resources Conservation 
Services, and CD’s

Voluntary natural resource planning process to enhance 
resource management and resolve resource issues.

Cooperative Weed Management Areas Counties, Utah Weed 
Control Association

Secures government funding to control weeds across 
jurisdiction boundaries.

Utah Community-Based 
Conservation Program Utah State University Extension

Coordinates between 10 community-based adaptive 
resources management groups to manage sage-grouse, 
wildlife, and economic sustainability.

Technical AssistanceTechnical Assistance

Partners for Fish and Wildlife U.S. Fish and Wildlife Service Implements custom designed wildlife habitat 
restoration projects.

Sage-grouse Initiative Natural Resources 
Conservation Services

Science-driven effort that uses voluntary incentives to 
conserve western rangelands, wildlife, and rural way of life.

Utah Grazing Improvement Program Utah Department of 
Agriculture and Food

Improves rangeland and watershed health through 
grazing management.

Utah State University 
Extension Programs Utah State University Extension Science-driven water quality, range, wildlife, forestry, 

recreation, and wildlife damage management.

Utah Forest Stewarship Programs Utah Division of Forestry, Fire and 
State Lands USFS

Education, techincal assistance, and support for long-term 
management of nonindustrial private forest lands.

Land ProtectionLand Protection

Summit Land Conservancy Non-profit land trust
Saving open spaces of Park City and the Wasatch Back. 
Defend 42 conservation easements on 6,992 
acres of land.

Utah Open Lands Non-profit land trust Voluntary preservation of open spaces, family farms, 
recreation, historic, and scenic areas.

Agriculture Land Preservation Utah Department of 
Agriculture and Food

Raise awareness of protecting farmland, wetlands, and 
open space.

TNC of Utah The Nature Conservancy Since 1984 has helped to protect more than 1 million acres 
in Utah.

Table 1 Private land remains a key component of sustaining healthy landscapes for   
 humans and wildlife in Utah. Multiple organizations and agencies have developed  
 voluntary land steward programs tailored to meet local needs. These land  
 stewardship partners collectively provide technical assistance to landowners   
 throughout Utah. —  2021
 Data: Lorien Belton & Terry Messmer.

People visiting Double Arch | Arches National Park
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WHAT’S NEXT FOR 
UTAH’S LAND
Summary

The land resources of Utah are facing a myriad 
of challenges, but we can adapt to these changes 
through concerted and coordinated management. 
However, land management methods that have 
worked in the past and which are in use today 
are likely to become less effective in the future. 
Utah needs to forge a path — through science, 
management, and government action — that 
works specifically for the land types, ownerships, 
and vegetation of Utah. To respond to changing 
conditions, managers should consider a variety of 

approaches and recognize that different solutions 
will be needed in different parts of the state. 
Multiple approaches will be needed, and should 
be tried; some will work better than others. Utah 
should adopt a strong emphasis on monitoring 
change to relatively unmanaged lands as well as 
monitoring the long-term effects of policy actions 
in the context of variable climate and changing 
human land use. Success in optimizing Utah’s land 
resources will need long periods of time to assess, 
whatever actions are taken.
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WATCH (45-MIN VIDEO)

How should we manage our Land? 
ilwa.usu.edu/utah-wellbeing

Learning to ask the right questions—
as well as understanding Utahns’ goals 
and objectives—will provide a strong 
foundation for Utah’s future.

READ (600-WORD ARTICLE)

Balancing agriculture and nature 
in Utah’s Henry Mountains 
ilwa.usu.edu/henry-mountains

Johan DuToit determines the grazing 
balance of bison wildlife, herd cattle, 
and  — spoiler — jackrabbits.

LISTEN (20-MIN PODCAST)

Disaster-proofing Utah 
communities 
ilwa.usu.edu/community-change

Daniella Hirschfeld investigates the 
ways to prepare and protect against 
future flooding, droughts, and fires.
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Trends and Issues 
That Define Utah’s Water

WATER
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Michelle Baker, Ph.D.  Janice Brahney, Ph.D.

Water makes life in Utah possible by supporting the state’s residents 
and visitors, environmental amenities, agricultural and food production 
systems, increasingly diverse industries, and growing economy. 
Sustaining these activities requires collective efforts to efficiently 
and equitably manage limited and variable water resources that are 
affected by droughts and a changing climate. These efforts will benefit 
from cooperation within Utah’s watersheds and across state boundaries 
in shared watersheds. Increasing Utah’s capacities to track water 
availability, conserve water, enhance water quality, restore aquatic 
ecosystems, and adapt to future uncertainties are critical to securing 
Utah’s water future.

Water-related work stretches across Utah State University and the state, 
where a broad community engages in water research and outreach. Water 
experts work in disciplines such as biology, ecology, engineering, geology, 
hydrology, policy, economics, and social sciences. Researchers collaborate 
with stakeholders throughout Utah to help sustain water resources to meet 
both human and ecosystem needs.

Key issues facing Utah’s water

2.1 Tracking changes in Utah's water availability
2.2 Quantifying water efficiency and conservation
2.3 Enhancing Utah's water quality
2.4 Managing Utah's watersheds for an uncertain future 
2.5 Restoring water for wetlands

Kelly Kopp, Ph.D.
Professor of Water Conservation and Turfgrass Science 
Director, Center for Water-Efficient Landscaping
College of Agriculture and Applied Sciences
Utah State University
kelly.kopp@usu.edu

Joanna Endter-Wada, Ph.D.
Professor of Natural Resource Policy and Social Sciences 
Director, National Environmental Policy Act 
Graduate Certificate Program
S. J. and Jessie E. Quinney College of Natural Resources
Utah State University
joanna.endter-wada@usu.edu

Arial photo of Minersville Reservoir | Beaver County | 08.01.2021
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TRACKING CHANGES 
IN UTAH'S WATER 
AVAILABILITY
Takeaway
Water availability in Utah is predicted to decrease. This is due to 
changing snow patterns and increased evaporation related to increases 
in average air temperatures.

The amount and distribution of snow and rain is changing across Utah. Snowpacks 
are declining, and rain falls less often, but with higher intensity. The extended drought 
across Utah has resulted in unprecedented low streamflow and lake levels. Many 
Utah reservoirs and lakes have fallen to record low levels. Like recorded historic 
precipitation rates, future rain and snow will vary cyclically, and streamflow and 
groundwater will follow these patterns. However, due to increasing air temperatures 
and the resulting increases in evaporation from reservoirs and plants, streamflow 
and groundwater recharge are decreasing in disproportionate amounts. Population 
and industrial growth also increase water demand. USU researchers can model 
changes in Utah’s annual water supply. Those findings can be used to guide 
management decisions.

+++ Read more on Utah's water availability at ilwa.usu.edu/water-availability

Snowpacks 
are declining, 
and rain 
falls less 
often but 
with higher 
intensity.
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Figure 1 Snow water equivalent (inches) over the past 70 years depicting a 30% decline   
 over the past 30 years.
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QUANTIFYING WATER 
EFFICIENCY AND 
CONSERVATION
Takeaway
Planning for Utah's water future requires strategies to increase water use 
efficiency and conservation in agricultural and urban uses.

Utah’s population and economic growth projections show water demand 
exceeding current reliable supply in the next two decades, unless we increase 
conservation and reallocate water currently used in one sector to another use. Two 
areas where significant water savings and reallocations can occur are in agriculture 
and urban landscaping. We can develop and use drought-tolerant and low-water 
crop and nursery plant varieties. Utahns can also improve irrigation practices, 
which can lead to increases in water use efficiencies. Conservation gains can also 
be realized in water storage, delivery, and reuse systems by using new technologies 
and management approaches. USU researchers work with conservancy districts, 
municipalities, irrigation companies, the green industry, agricultural producers, and 
urban residents to address these issues.

+++ Read more about agricultural, municipal, and industrial water use at ilwa.usu.edu/water-use

Figure 2
WaterMAPS™ calculates Landscape 

Irrigation Ratios to assess capacity 
to conserve water applied 

to urban landscapes.
View WaterMAPS™ samples at 

ilwa.usu.edu/water-use
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ENHANCING UTAH'S 
WATER QUALITY
Takeaway
Maintaining and improving the quality of Utah's water is vital in 
supporting Utah's population, economy, and environment. Poor 
quality diminishes the quantity of already scarce water supplies.

Water quality standards protect Utah’s rivers, streams, canals, lakes, reservoirs, 
wetlands, and ponds for beneficial uses. That includes water for drinking, recreation, 
fish and other wildlife, and agriculture. Waterbodies are protected and monitored to 
ensure they meet water quality standards for the safety of people, wildlife, and the 
environment. Across the state, just 23% of rivers, streams, and canals and 32% of 
lakes, reservoirs, and ponds are fully supporting beneficial uses or show no signs of 
impairment. Environmental changes have increased the stressors on water quality. 
Those changes increase the transport of pollutants and reduce natural retention and 
filtration processes. Increasing air temperatures and extreme weather events also 
impact ecosystem processes that help address water quality problems.

USU researchers are evaluating many avenues for restoring and protecting the 
state's water quality. Green infrastructure and soil restoration can treat urban 
runoff. Beaver ponds and beaver dams (analogs) can improve water quality. 
Wetland restoration can mitigate the effects of invasive species.

+++ Read more about Utah's water quality at ilwa.usu.edu/water-quality

FULLY SUPPORTING

NOT SUPPORTING

NO EVIDENCE OF IMPAIRMENT

APPROVED TOTAL MAXIMUM DAILY LOAD

INSUFFICENT DATA

Figure 3
Map of Utah's watershed assessment of 
water quality, indicating assessment 
category for beneficial uses —  2021
Data: Utah Division of Water Quality Integrated Report, 2021

East Fork Sevier River | Sevier County
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MANAGING UTAH'S 
WATERSHEDS FOR AN 
UNCERTAIN FUTURE
Takeaway
Utah's major rivers are shared with other states, and risks from drought 
and climate change have created extraordinary water challenges. Utah's 
water management strategies must be adaptable to a wide range of 
possible future scenarios. 

The Colorado River is a highly visible indicator of the abundance or scarcity of 
water in Utah and the region, as are the Great Salt Lake, and the Weber and Bear 
rivers. Water managers face uncertain future demands and streamflows, but they 
know that uncertainty is amplified by long-term changes in air temperatures and 
weather patterns. Controlling future demands on rivers and reservoirs may require 
limiting growth in some areas and greater use of conservation practices in others. 
Developing management strategies for wide-ranging water use scenarios can help 
account for the uncertainties we face by identifying opportunities for water use 
reduction in the region. The Utah Legislature has taken positive initial steps in 
funding water conservation research and modifying state laws to allow water 
banking. Researchers can help Utah water managers detect supply and demand 
changes earlier, reduce vulnerabilities, and craft more adaptive operations.

+++ Read more about the Colorado River at ilwa.usu.edu/colorado-river

Figure 4
Map of Utah's major surface water river basins. 
—  2021
Data: extension.usu.edu
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RESTORING WATER 
FOR WETLANDS AND 
WETLANDS FOR 
WATER
Takeaway
Wetlands are the nexus between land and water environments that sustain 
fish, wildlife, and humans. Ensuring that wetlands have sufficient water 
supports their ecological economic, recreational, and aesthetic benefits.

Wetlands make up an integral part of Utah’s water resources, sustaining 
livelihoods and highly valued recreation opportunities, even though they are less than 
1% of Utah’s land area. They have outsized effects on Utahns by cleaning our water, 
protecting us from flooding, mitigating the impacts of drought, providing habitat 
for hunter-prized waterfowl, and replenishing groundwater. Wetland-dependent 
recreational activities are important to Utah’s economy and heritage. To sustain 
wetlands and the services they provide, we should recover lost wetlands. By restoring 
wetlands across the state, such as along the Great Salt Lake, Utah Lake, and many 
rivers and streams, we will benefit from the abilities of wetlands to sustain water for 
lives and livelihoods.

+++ To learn more about wetland restoration strategies, visit ilwa.usu.edu/wetlands.

Figure 5 Management activities such as controlling invasive species like phragmites   
 (left) and restoring beaver dams (right) help to maintain healthy aquatic ecosystems  
 and sustain the multiple benefits they provide.

Wetlands have 
outsized 

effects on 
Utahns by 

cleaning our 
water — 

and much 
more. 
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WHAT’S NEXT FOR 
UTAH’S WATER
Summary

Water plays a vital role in sustaining the 
ecosystems, economy, and the quality of life that 
Utahns enjoy. A secure water future for Utah 
lies in recognizing that growth must occur within 
the limits of currently available and reasonably 
assured foreseeable water supplies. Water 
management strategies must adequately account 
for numerous contingencies of climate variability. 
Resources and technologies to measure, monitor, 
distribute and conserve water, as well as new 
tools such as water banking and aquifer storage 
and recharge, can help equip the state to deal 
with these contingencies. Integrative and flexible 
approaches also are needed to effectively 

coordinate management of different water 
sources, water quantity and quality, and diverse 
water uses. Enhancing people’s abilities to work 
together in addressing the state’s water challenges 
is especially important through approaches that 
foster collaboration, stakeholder engagement, and 
public involvement. All of these activities can aid our 
ability to adapt and become more resilient to short-
and long-term changes in water availability. USU 
researchers and educators will continue to work 
throughout the state help to develop strategies 
and practices, engage with managers, and inform 
policy to support Utah’s stewardship, utilization, 
and protection of its scarce water resources.

WATCH (2-MIN VIDEO)

Greener lawns while watering less 
ilwa.usu.edu/water-efficient

USU's Center for Water-Efficient 
Landscaping uses test plots and 
survey research to determine realistic 
approaches for residential watering.

READ (500-WORD ARTICLE)

Unexplained algae blooms 
increasing in freshwater lakes 
ilwa.usu.edu/algae-blooms

Long strands of slimy green algae are 
growing and hijacking ecosystems, and 
their growth can’t readily be predicted 
by established patterns.

LISTEN (40-MIN PODCAST)

Colorado River management 
ilwa.usu.edu/colorado-river

Jack Schmidt discusses the issues 
surrounding water needs and the 
Colorado River, as well as research and 
innovation that could help address 
those needs.

Learn More About

• Addressing Utah's water availability.

• Reservoirs and portfolio-based 
management.

• Agricultural water optimization.

• Urban water use efficiency.

• Utah's water quality.

• Colorado River research.

• Wetland restoration strategies.

References

1. Aggie Air

2. Center for Colorado River Studies

3. Center for Water Efficient Landscaping

4. Civil and Environmental Engineering

5. College of Applied Sciences

6. College of Engineering

7. Environment and Society

8. Interdisciplinary Water Science 
and Education

9. Institute for Natural Systems Engineering

10. Logan River Observatory

11. Plants, Soils, & Climate

12. S.J. & Jessie E. Quinney College of 
Natural Resources

13. Utah Center for Hydrologics Information

14. Utah Center for Water Resources 
Research

15. USU Extension Water Impacts

16. USU Extension Water Quality

17. Utah Water Research Lab

18. Watershed Sciences

Kelly Kopp, Ph.D.

Professor of Water Conservation and 
Turfgrass Science 
Director, Center for Water-Efficient 
Landscaping

College of Agriculture and Applied Sciences
Utah State University

kelly.kopp@usu.edu

Joanna Endter-Wada, Ph.D.

Professor of Natural Resource Policy 
and Social Sciences 
Director, National Environmental Policy 
Act Graduate Certificate Program

S.J. & Jessie E. Quinney 
College of Natural Resources
Utah State University

joanna.endter-wada@usu.edu

B
a
n
k
s
 
o
f
 
C
o
l
o
r
a
d
o
 
R
i
v
e
r
 
|
 
S
a
n
 
J
u
a
n
 
C
o
u
n
t
y

Yoshimitsu Chikamoto, Ph.D.

Asst. Professor, Earth System Modeling

College of Agriculture and Applied Sciences
Utah State University

yoshi.chikamoto@usu.edu

Michelle Baker, Ph.D.

Interim Dean and Professor of Biology

College of Science,
Utah State University

michelle.baker@usu.edu

Janice Brahney, Ph.D.

Associate Professor of Environmental 
Biogeochemistry and Paleolimnology

S.J. & Jessie E. Quinney 
College of Natural Resources
Utah State University

janice.brahney@usu.edu



Alfonso Torres-Rua, Ph.D.

Asst. Professor of Civil & 
Environmental Engineering

College of Engineering
Utah State University

alfonso.torres@usu.edu

Matt Yost, Ph.D.

Asst. Professor in Plants, Soils and Climate 
Extension Agroclimate Specialist

College of Agriculture and Applied Sciences
Utah State University

matt.yost@usu.edu

David Tarboton, ScD.

Professor of Civil & Environmental Engineering 
Water Resources and Hydrology 
Director, Utah Water Research Laboratory
College of Engineering
Utah State University

david.tarboton@usu.edu

David Rosenberg, Ph.D.

Professor of Civil & 
Environmental Engineering

College of Engineering
Utah State University

david.rosenberg@usu.edu

Simon Wang, Ph.D.

Professor of Climate Dynamics

College of Agriculture and Applied Sciences
Utah State University

simon.wang@usu.edu

Wei Zhang, Ph.D.

Asst. Professor in Plants, Soils, & Climate

College of Agriculture and Applied Sciences
Utah State University

wei.zhang@usu.edu

John (Jack) C. Schmidt, Ph.D.

Professor, Janet Quinney Lawson Chair 
in Colorado River Studies 
Director, Center for Colorado River Studies
S.J. & Jessie E. Quinney 
College of Natural Resources
Utah State University

jack.schmidt@usu.edu

Wayne Wurtsbaugh, Ph.D.

Professor Emeritus of Watershed Sciences
Institute of Outdoor Recreation and Tourism
S.J. & Jessie E. Quinney 
College of Natural Resources
Utah State University

wayne.wurtsbaugh@usu.edu

Karin Kettenring, Ph.D.
Professor, Wetland Ecology and  
Restoration Ecology

S.J. & Jessie E. Quinney 
College of Natural Resources
Utah State University

karin.kettenring@usu.edu

Joseph Wheaton, Ph.D.

Professor of Fluvial Geomorphology and 
River Restoration

S.J. & Jessie E. Quinney 
College of Natural Resources
Utah State University

joe.wheaton@usu.edu

Sarah Null, Ph.D.

Associate Professor of Water Resources 
Systems Analysis and Physical Geography

S.J. & Jessie E. Quinney 
College of Natural Resources
Utah State University

sarah.null@usu.edu

Rachel Shilton, P.E.

River Basin Planning Section Manager

Division of Water Resources, 
Utah Department of Natural Resources

rachelshilton@utah.gov

Erin Rivers, Ph.D.

Asst. Professor of Ecohydrology 
and Watershed Biogeochemistry 
Extension Water Quality Specialist

S.J. & Jessie E. Quinney 
College of Natural Resources
Utah State University

erin.rivers@usu.edu

Bethany Neilson, Ph.D.

Professor of Civil and Environmental Engineering 
Director, Logan River Observatory
College of Engineering,
Utah State University

bethany.nielson@usu.edu



47UTAH STATE UNIVERSITY 2021 REPORT TO THE GOVERNOR ON UTAH'S LAND, WATER, AND AIR

Trends and Issues 
That Define Utah’s Air

AIR
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It may be said that many of Utah’s air quality issues are the result of 
a near perfect storm of emissions, topography, and meteorology. The 
latter two are not controllable, but with proper understanding of the 
interaction among all three factors, progress can be made. With plans 
developed and implemented by state and local agencies and communities, 
several airsheds have been brought back into compliance. Unfortunately, 
several Utah airsheds remain in non-attainment status, exceeding federal 
compliance regulations for various pollutants.

Air pollutants have an undeniably profound effect on illness and death. 
They are indiscriminately inhaled, can travel through the bloodstream, 
and can interact with multiple organs, including the heart, arteries, lungs, 
and brain. Scientific evidence strongly shows the positive health and 
economic impacts of reducing ambient levels of fine particulate matter, 
ozone, nitrogen dioxide, and other pollutants to and below concentrations 
defined by the National Ambient Air Quality Standards (NAAQS). While 
statewide efforts have improved Utah’s air since the enactment of the 
Clean Air Act, several of Utah’s airsheds continue to face challenges 
meeting the current NAAQS.

+++ Read more about the health impacts of air pollution at 
ilwa.usu.edu/air/health-impacts

Key issues facing Utah’s air

3.1 Fine particulate matter (PM2.5)
3.2 Ground-level ozone (O3)
3.3 Climate trends affecting air quality
3.4 Addressing emergent air issues 

View of Wasatch Mountains from Frary Peak Trailhead | Antelope Island State Park



49UTAH STATE UNIVERSITY 2021 REPORT TO THE GOVERNOR ON UTAH'S LAND, WATER, AND AIR

FINE PARTICULATE 
MATTER (PM2.5)
Takeaway
Although PM2.5 remains an ongoing and complex problem, Utah has 
demonstrated an ability to reduce wintertime PM2.5 in Cache Valley and 
with additional research and effort can effectively address challenges 
along the Wasatch Front.

PM2.5 is Utah’s primary wintertime haze-causing pollutant along the Wasatch Front 
and Cache Valley. The small size range of PM2.5 (fine particulate matter) is concerning 
because it can penetrate the deepest layers of the human respiratory system and 
cause negative health effects. Through several years of research, public action, and 
regulatory programs, PM2.5 reduction programs are somewhat a success story. As 
can be seen in Figure 1, there has been a general decrease in northern Utah’s PM2.5, 
particularly since 2013, when implementation plans were put into place.

Success of Utah’s PM2.5 program has been significantly influenced by numerous 
research programs involving federal and state agencies and most of Utah’s major 
universities. It is now well established that the bulk of the PM2.5 mass in northern 
Utah is not directly emitted, but rather is formed in the atmosphere from various 
precursor compounds, with the dominant resultant compound being 
ammonium nitrate (NH4NO3).

Outlook
The main issues moving forward with Utah’s PM2.5 management is that now, 

and at least for the next 10-20 years, the state must maintain attainment status 
where it has been achieved, and demonstrate that plans now implemented will control 
PM2.5 from this point forward. With Utah’s continued growth, mostly in metropolitan 
areas, this could be a challenge, and will require further understanding into other 
potential proactive minimization strategies.

+++ Read more on Utah's PM2.5 at ilwa.usu.edu/particulate.

PM2.5 
reduction 

programs are 
a success 

story.
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Figure 1 PM₂.₅ 98th percentile trends for the Wasatch Front and Cache Valley  —  2021
 Data: Utah Division of Air Quality, 2021
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GROUND LEVEL 
OZONE (O3)
Takeaway
Effectively reducing Utah’s ozone will be a challenge, given many present 
uncertainties. However, Utah has shown that success is possible. Ozone 
is likely to be the most difficult pollutant to remediate in the near term.

Ozone is formed in the atmosphere through photochemical reactions involving 
oxides of nitrogen (NOx), hydrocarbons or volatile organic compounds (HCs 
or VOCs), and sunlight. Much like Utah’s PM2.5 issues, ozone formation can be 
exacerbated during inversion episodes and when there is increased reflected sunlight 
off snow-covered ground. Ground-level ozone is a wintertime problem in the Uinta 
Basin and a summertime problem along the Wasatch Front. Both regions are in non-
attainment, and state implementation plans (SIPs) are being developed to mitigate 
the problem. Figures 2 and 3 show recent ozone trends at sites along the Wasatch 
Front and from the Uinta Basin.

Figure 3 Uintah Basin 4th -highest O₃ trends along the Wasatch Front  —  2021
 Data: Utah Division of Air Quality, 2021

Figure 2 Wasatch Front 4th -highest O₃ trends along the Wasatch Front —  2021
 Data: Utah Division of Air Quality, 2021

40      / 40      /

100 100

90 90

80 80

70 70

60 60

50 50

110 110

8 -HR NAAQS

2002 20022004 20042006 20062008 20082010 20102012 20122014 20142016 20162018 20182020 2020

Outlook
Several intense and on-going studies in the Uinta Basin have helped to determine 

the causes and possible ozone remediation scenarios in this region. While these 
studies have greatly aided in understanding the unique situation of excess wintertime 
ozone formation, more work needs to be done. Additional studies are particularly 
needed in source attribution and identifying different types of VOCs associated 
with the oil and gas industry, as drilling and production has recently increased 
approximately five-fold, resulting in commensurate increases in NOx and VOCs 
in the past decade.

Summertime ozone along the Wasatch Front is a similar, but separate, beast. As 
previously indicated, more research needs to be done to understand the detailed 
photochemistry involved

+++ Read more about Utah's ozone and long-range transport of air pollutants at ilwa.usu.edu/ozone.
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CLIMATE TRENDS 
AFFECTING AIR 
QUALITY
Takeaway
Utah’s climate is shifting in an observable fashion. These changes are 
likely to have a significant impact on air pollution across the state. 

Local weather, as defined by short-term meteorology and long-term climatology, 
is the third leg of the tripod that dictates most of Utah’s air quality issues – the other 
two being pollutant emissions and trapping topography. Higher concentrations of 
Utah’s two key pollutants, PM2.5 and ozone, typically occur during inversions. The 
ability to confidently predict the formation and duration of inversions — in both short- 
and long-term periods — would greatly aid in the success of remediation efforts. Utah 
has experienced long-term weather shifts, and these should be noted when trying to 
model or predict future air quality scenarios, as well as other environmental concerns. 
Specific to Utah, climatological changes have been documented by the Utah Climate 
Center. This includes the annual average temperatures rising more than 2.5°F since 
the beginning of the 20th century. Warming in Utah is particularly evident in the 
increase of very warm nights and a below-average occurrence of very cold nights 
over the past three decades.

Outlook
The ability to confidently predict inversions has to include potential impacts of 

global climate change for winter and summer pollutant photochemistry and buildup. 
In broad terms, warmer winters with less snow cover would lead to conditions less 
favorable to inversion formation and pollutant buildup. This could benefit the Wasatch 
Front and the Uinta Basin in terms of wintertime PM2.5 and ozone, respectively. 
However, hotter and dryer summers would likely enhance the summer formation 
of local ozone, thereby exacerbating an already significant issue. As such, 
potential climate change cannot be ignored when considering Utah’s future 
air pollution scenarios.

Utah has 
a growing 
trend of 
warm nights 
and below-
average 
occurrences 
of cold 
nights.
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ADDRESSING 
EMERGENT AIR ISSUES
Takeaway
Other pollutants and sources may create additional problems for Utah’s 
air quality. 

The quality of Utah’s air faces challenges from various and emerging pollutants. 
For example, Utah has the nation’s largest emissions of hazardous air pollutants, 
which are linked to cancer and birth defects in human health studies. Presently 
unaccounted-for emissions of chlorine and bromine compounds from industrial 
sources may significantly contribute to local ozone and PM2.5 photochemistry. 
Dust from the drying bed of the Great Salt Lake is becoming an increasing concern, 
as changes occur in our climate and water resources. Wildfires within the state and 
the effects of wildfire from outside our borders have been documented as creating 
local air pollutant issues. Utah’s natural geology also increases the population’s risk 
for exposure to radon, a radioactive gas that causes lung cancer in both non 
smokers and smokers. Another area of growing concern is the impact on 
communities of differing economic and social characteristics. 

Utah will see increasing emissions in relation to the development of the Utah 
Inland Port west and southwest of the Salt Lake City International Airport, due to 
increased industrial activities and mobile source emissions. Vehicle miles traveled 
(VMTs) estimates have high uncertainties, making it very difficult to develop robust 
implementation and maintenance plans for PM2.5 and ozone. The Utah Division of 
Air Quality and the Utah State Legislature have recognized the potential air quality 
impacts of future development and have established two new monitoring stations in 
the area to begin collection of baseline air quality measurements before significant 
future development.

Outlook
Utah will benefit from continuing to support and fund relevant and forward-looking 

research in order to monitor and plan for emergent issues. This allows the state and 
its major universities to lead out in these areas of research and directly contribute to 
understanding and remediation of local and regional air pollutant issues, as well as 
their impacts on the Utah citizens.

+++  Read more about Utah's emergent air issues at ilwa.usu.edu/air-equity and ilwa.usu.edu/inland-port.

Utah has 
among the 

nation's 
largest 

emissions of 
hazardous 

air pollutants 
linked to 

cancer and 
birth defects.A
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WATCH (90-SEC VIDEO)

Air quality research in the 
Uinta Basin 
ilwa.usu.edu/uinta-basin

USU researchers monitor ozone 
conditions to determine conditions 
and source causes for its formation.

 

READ (700-WORD ARTICLE)

An air polution warning system 
ilwa.usu.edu/air-warning

USU researchers collaborated 
to create displays to curtail idling 
vehicles, a source of significant 
pollution in Utah.

 

LISTEN (40-MIN PODCAST)

Utah's changing commuting 
patterns 
ilwa.usu.edu/commuting

USU researchers discuss how 
the pandemic has impacted how 
humans are getting places, and how 
transportation could be very different 
in the future.

WHAT’S NEXT FOR 
UTAH’S AIR
Summary

Utah has significant air quality challenges, and 
the impact of poor air quality on Utahns’ health 
and economy are incontrovertible. While the costs 
and efforts to obtain and maintain acceptable air 
quality for Utah’s population are not negligible, 
the actual and perceived benefits far outweigh 
the costs. Through federal, state, and community 

cooperation, Utah has shown a capacity to achieve 
significant reduction in ambient pollutants, as has 
been demonstrated by the removal of several 
areas from non-attainment status. We believe that 
continued cooperation and investment in Utah’s air 
quality will benefit the health and properity of all.

Learn More About

• Health impacts of air pollution.

• Utah's PM2.5.

• Utah's ozone.

• Long-range transport of air pollutants.

• Equity of air quality impacts.

• Utah's Inland Port development.

Other Issues to Address

• The effect of increasing market 
penetration of electric vehicles to 
increase air quality.
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Trends and Issues that Define 
Outdoor Recreation in Utah

OUTDOOR 
RECREATION

Jordan Smith, Ph.D.
Director, Institute of Outdoor Recreation and Tourism
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Utah State University
jordan.smith@usu.edu

Pitt Grewe
Director, Office of Outdoor Recreation
Utah Governor's Office of
Economic Opportunity
pgrewe@utah.gov

Wayne Freimund, Ph.D.   Chase Lamborn   Anna B. Miller, Ph.D.  Chris Monz, Ph.D.

From the powder-covered slopes of the northern Wasatch to the red 
rock wonderland of the state’s southern regions, Utah is known around the 
world for its outstanding outdoor recreation destinations and the unique 
experiences they provide. More than 2.5 million Utahns participate in 
outdoor recreation each year, with participation likely to grow in the years 
ahead. Despite the growing demand for outdoor recreation opportunities, 
the state lacks a comprehensive, statewide inventory of outdoor recreation 
amenities. Additionally, state appropriations to outdoor recreation 
providers, which support the development and maintenance of outdoor 
recreation infrastructure, have not kept up with demand. 

A state-level synthesis of key metrics characterizing outdoor recreation 
within Utah can help facilitate a shared understanding of the problems and 
opportunities associated with outdoor recreation management. We briefly 
document these issues here and point to some unique opportunities the 
Governor’s Office and the state legislature can take advantage of in their 
efforts to build policies and initiatives to enhance recreational amenities 
and experiences in the state. Through this synthesis, Utah State University 
and the state-funded Institute of Outdoor Recreation and Tourism, hope to 
build a shared understanding of the problems and opportunities associated 
with outdoor recreation policy, management, and promotion.

Key issues facing outdoor recreation

4.1 Growth in participation
4.2 Quantifying the supply of outdoor recreation resources
4.3 Strategic investments in outdoor recreation
4.4 Fostering a sense of stewardship 
4.5 Gateway communities

Kayaker on the banks of the Colorado River | San Juan County
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GROWTH IN 
PARTICIPATION
Takeaway
Over 2.5 million Utahns participate in outdoor recreation each year, with 
visitation to Utah’s public lands consistently reaching record highs 
every year.

The demand for outdoor recreation on Utah’s public lands and waters has grown 
consistently over the past decade. The state’s park system, for example, has set 
annual attendance records each year since 2016, with attendance in 2020 topping 
10 million visits (Fig. 1). Despite the international travel restrictions caused by 
COVID-19, national park units in the state saw visitation levels consistent with recent 
trends. The most notable shift in demand for outdoor recreation within the state has 
not occurred at state and national parks, but at city and county park systems. During 
the pandemic, weekly visitation to local park and recreation resources has increased 
by an average of 83% relative to pre-pandemic levels (Fig. 2). The trends across 
national, state, county, and municipal outdoor recreation resources are consistent; 
Utah’s parks and public lands are facing rising demand year over year.

2005 2010 2015 2020

12 MILLION ANNUAL VISITATIONS

4 MIL

8 MIL

10 MIL

6 MIL

Figure 1
Annual visitation to 

Utah state parks 
 — 2003-2020

Data: Utah Division of Parks and 
Recreation & Institute of Outdoor 

 Recreation and Tourism, 
Utah State University

More than 2.5 
million Utahns 
participate in 

outdoor rec
every year. 
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Figure 2 Change in local park use relative to pre-pandemic baseline  —  Feb 2020-Dec 2020
 Data: Google Inc. & Institute of Ourdoor Recreation and Tourism. 
 Utah State University
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A statewide 
inventory 
of outdoor 
recreation 
assets would 
enable more 
strategic 
investments.

QUANTIFYING THE 
SUPPLY OF OUTDOOR 
RECREATION 
RESOURCES
Takeaway
The state lacks a comprehensive, statewide understanding of outdoor 
recreation resources.

Despite the growing demand for outdoor recreation opportunities, the state 
lacks a comprehensive, statewide inventory of outdoor recreation amenities. 
Different state and federal agencies as well as municipal and county governments 
have different inventories of trails, campgrounds, restroom facilities, boat ramps, 
and other amenities. The development of a comprehensive, statewide inventory of 
outdoor recreation assets would enable more strategic investments by disbursement 
programs designed to invest state funds into the development of outdoor 
recreation infrastructure (e.g., the Utah Outdoor Recreation Grant, the Recreation 
infrastructure Grant, and the Recreational Trails Program Grants Program). A high-
quality and authoritative inventory of statewide outdoor recreation assets would also 
enable the state to better compete for federal dollars distributed through the Land 
and Water Conservation Fund Program.
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STRATEGIC 
INVESTMENTS 
IN OUTDOOR 
RECREATION 
PROVIDERS AND 
INFRASTRUCTURE 
DEVELOPMENT

Figure 3
Operating costs and revenues of 

Utah State Parks  —  1998-2018
Data: Smith, Miller, & Leung, 2020.
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Takeaway
Investments in outdoor recreation providers and infrastructure 
development are needed and should be made to projects and areas of 
the state where they will have the most impact. 

While the demand for outdoor recreation has consistently grown within the state, 
appropriations to state agencies to support the development and maintenance of 
outdoor recreation infrastructure have not followed suit. State investments to support 
the operation of the state’s park system, for example, are currently half of what they 
were 15 years ago (Fig. 3). Legislative appropriations to the Division of Parks and 
Recreation are just over one-fifth of one percent of the state’s total budget (Fig. 4). 
 
Relatively new state programs, like the Utah Outdoor Recreation Grant and the 
Recreation Infrastructure Grant, offer ways for the state to strategically invest in 
outdoor recreation resources. However, investments from these programs need 
to be strategically made in areas where they will have the most impact. For example, 
investments in trail infrastructure are needed in the state’s more populous counties, 
where there is an increasing demand for locally accessible outdoor 
recreation opportunities.
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Proportion of state budgets allocated 
to the state park systems  —  2018
Data: Smith, Miller, & Leung 2020.
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Over one-
fifth of 
all forest 
visits in 
the state 
are from 
youth 
under 20.

FOSTERING A SENSE 
OF STEWARDSHIP 
THROUGH OUTDOOR 
RECREATION
Takeaway
Utah’s unique demographic profile can be leveraged to support an 
increased awareness of, and stewardship for, public lands.

Utah can be an exemplary state to document the benefits of outdoor recreation 
and natural landscapes on youth. Utah’s unique demographic profile, composed of 
relatively large families and a rapidly growing Latinx population, means that more 
youth participate in outdoor recreation within Utah, relative to other states. Over 
one-fifth of all forest visits in the state are from youth under 20 (Fig. 5). Conse- 
quently, state policies and programs focused on encouraging the large youth 
population to increase awareness of, and stewardship for, public lands could 
be particularly effective.

ASHLEY UINTA
WASATCH

CACHE

FISHLAKEDIXIE MANTI- 
LA SAL

100%

20%

60%

80%

40%

AGES <16 16-19

20-29 30-39

40-49 50-59

60-69 <70

Figure 5
Ages of forest visitors across each of 
the five national forests in Utah. 
Data: USDA Forest Service; reported in 
Smith & Miller, 2021.
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ENABLING GATEWAY 
COMMUNITIES
TO CAPITALIZE ON 
THE ECONOMIC 
BENEFITS OF 
OUTDOOR 
RECREATION

Figure 6 Proportion of the labor force employed in jobs within the arts, entertainment,   
 recreation, accommodation, and food services industries in prominent gateway  
 communities relative to non-gateway communities  —  2010-2018
 Data: US Census Bureau; reported in Smith, & Miller, 2020.

 50% OF EMPLOYMENT IN ARTS, ENTERTAINMENT, RECREATION, ACCOMMODATION, AND FOOD SERVICE INDUSTRIES
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Takeaway
There is an opportunity to spur economic diversification and resilience 
in Utah’s gateway communities through policies that incentivize 
investments in the professional, scientific, and technical 
services industry. 

Utah’s wealth of outdoor recreation opportunities is supported by hundreds of 
small towns and cities located near public lands. These “gateway” communities 
face a distinct set of challenges relative to other rural cities and towns: housing 
affordability, average wages relative to cost of living, and a lack of resources and 
revenues, amongst others. Growing populations of retirees and remote workers in 
Utah’s gateway communities have caused real estate costs to increase, often leaving 
the local labor force priced out of the market. Locals increasingly find themselves 
in the position of commuting to jobs in gateway communities from more rural and 
affordable locations. This can be especially burdensome for many employees in 
gateway communities, given public transportation options are significantly less 
likely to be available and used in these areas. The difficulties experienced by Utah’s 
gateway communities are compounded by the fact their labor force tends to be 
concentrated in low-paying accommodation and food services jobs (Fig. 6). There 
is an opportunity to spur economic diversification and resilience in Utah’s gateway 
communities through policies that incentivize investment in underrepresented 
industries, like professional, scientific, and technical services. Salaries and wages in 
these industries are significantly higher than in the accommodation, food services, 
arts, entertainment, and recreation industries (Fig. 7).

Figure 7 Mean earnings in select industries within Utah’s gateway communities  —  2019
 Data: US Bureau of Labor Statistics; reported in Smith & Miller, 2020.
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WATCH (90-SEC VIDEO)

Social media data indicate 
outdoor recreation usage 
ilwa.usu.edu/social-media-
outdoor-rec

USU researchers use social media 
metadata to determine how fees, 
weather, and other factors impact 
visitor usage in the state.

READ (500-WORD ARTICLE)

Climate change in Utah will 
require ski resort adaptations 
ilwa.usu.edu/ski-adaptations

USU researchers found that the ski 
industry is at high risk of disruption, 
Resorts can respond by making plans 
and diversifying their activities.

LISTEN (28-MIN PODCAST)

A roadmap for growth in Utah’s 
gateway communities 
ilwa.usu.edu/gateway

The Gateway and Natural Amenity 
Resources (GNAR) initiative connects 
communities to help navigate the 
challenges of growth.

WHAT’S NEXT FOR 
UTAH’S OUTDOOR 
RECREATION
Summary

Outdoor recreation plays a vital role in Utahns’ 
quality of life as well as the health of the state’s 
economy. However, outdoor recreation resources 
are managed by numerous federal and state 
agencies, each of which has its own unique 
mandate, purpose, and ability to monitor and 
manage outdoor recreation opportunities. It is 
our hope that through the creation of a state-level 
synthesis of key issues characterizing outdoor 

recreation within the state, the Utah Governor’s 
Office and state legislature will be more capable of 
recommending policies and initiatives to enhance 
recreational amenities and experiences. The state-
level synthesis of key issues characterizing outdoor 
recreation within Utah can help facilitate a shared 
understanding of the problems and opportunities 
associated with outdoor recreation management.

Learn More About

• Strategies for Utah’s ski industry to 
address changes in Utah’s temperature 
and precipitation patterns.

• How participation trends in outdoor 
recreation will change in future years.

• Unintended consequences of traffic 
management in National Parks.

• The influence of Bears Ears National 
Monument designation on outdoor 
recreation and its related industries.

• How recreation fees affect visitation of 
low-income families.

Supplemental Content

• Institute of Outdoor Recreation and 
Tourism at Utah State University

• State of Outdoor Recreation in 
Utah report

• 2020 Utah Office of Outdoor 
Recreation Report
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Trends and Issues Intersecting 
Land, Water & Air in Utah

CROSS-
CUTTING ISSUES
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John Baza  

Utah’s ecological issues are inevitably complex and integrally connected 
to larger systems. The many challenges affecting Utah’s land, water, 
and air are impacted by multiple factors, some of which can magnify 
potential effects on human health, ecological viability, community 
development, and quality of life. This chapter highlights five topics that 
combine multiple issues involving the dynamics of land, water, and air. 
In a state that capitalizes on the strengths of our natural resources, 
it’s critical to understand and manage these multi-faceted aspects of 
natural systems to find viable, efficient, and socially acceptable solutions. 
Interdisciplinary research helps to define those relationships and to 
seek for potential solutions.

Key issues intersecting land, water, & air 

5.1 The shrinking shoreline of the Great Salt Lake
5.2 Agriculture at the center of land, water, and air opportunities
5.3 Wildfire as an increasing threat to Utah's natural resources
5.4 Managing Utah's threatened and endangered species 
5.5 Balancing Utah's mineral needs and challenges
5.6 Equity of environmental impacts

Minersville Reservoir | Beaver County
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The Great Salt 
Lake's level 

has dropped 
by 11 feet. 

THE SHRINKING 
SHORELINE OF THE 
GREAT SALT LAKE
Takeaway
The Great Salt Lake’s greatest challenge is the possibility for desiccation; 
it has dropped 16.5 feet, lost 65% of its volume and exposed 56% of the 
dust-producing lakebed since 1865. Less water in the Great Salt Lake 
creates negative impacts on Utah's wildlife, industry, air quality, 
and snowpack. 

An analysis from the Utah Division of Water Resources and researchers at Utah 
State University¹ indicates that demands from agricultural, municipal sources, and 
other water development projects have diverted 39% of the Great Salt Lake’s inflow, 
dropping the lake’s level by 11 feet. An ongoing 20-year drought has decreased water 
levels an additional 5.5 feet. Utah’s planned development of the lake’s major tributary, 
the Bear River², and potential water development by Idaho and Wyoming³ threaten 
to decrease the water level even further, harming millions of birds that use the lake, 
the brine shrimp industry, mineral extraction, and recreationists who contribute $1.6 
billion to Utah’s economy (2021 dollars)⁴. Dust from the dry lakebed also decreases 
air quality and diminishes snowpack in the mountains⁵. The Utah Legislature has 
already taken initial steps to save the lake from desiccation by recognizing the 
declining levels⁶, funding water conservation research, and modifying state laws to 
allow water banking⁷, which could eventually return diverted flows to the lake.

Utah’s current drought may be a harbinger of the predicted 10-20% decrease in 
runoff to the lake due to climate change⁸ a shift that will put additional stress on the 
Great Salt Lake and all of Utah. But an opportunity is closely available; Utahns have 
the second-highest municipal and industrial per capita water use in the United States, 
offering leaders a chance to conserve water, some of which could be returned to the 
Great Salt Lake⁹.

75

Figure 1
The Great Salt Lake's changing 
shoreline.  —  2021
Credit: Wayne Wurtbaugh, 2021
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Agriculture 
is laden with 
tradeoffs and 
improvement 
opportunities.

AGRICULTURE AT THE 
CENTER OF LAND, 
WATER, AND AIR 
OPPORTUNITIES
Takeaway
Because agricultural activities encompass one-third of the state’s 
lands, they are inevitably impacted by Utah’s natural system, and in turn 
influence land, water, and air dynamics more than any other industry.

Agriculture was the first industry in Utah and remains integral to the state 
economy ($1.8 billion annually). It is a way of life for many communities (18,400 
farms) and is valued¹¹ by the majority of citizens in the state. Utah’s natural systems 
are inevitably tied to agriculture, although impacts vary by sector, including both 
large and (an increasing number of) small farms; livestock, crop, and greenhouse 
production; feed, food, and fiber processing; distribution; and retail businesses. 
Like many other industries, agriculture is laden with tradeoffs and opportunities 
for improvement. Due to its extensive impact on people and its visible presence on 
the land, misconceptions and misinformation about agriculture are widespread. 
Significant challenges for Utah agriculture include drought and climate change, 
shifting markets, and addressing environmental regulations. State and local agencies 
and institutions are working to mitigate and address a variety of challenges through 
legislation, research, education, extension, and technical and financial assistance 
programs. This includes cutting-edge research disseminated to the statewide 
industry through outreach efforts such as USU Crops, Horticulture Program, Small 
Farms Program, and Utah Pests. Related state programs and partnerships include 
OpenET, which uses publicly available data to provide satellite-based information 
on evapotranspiration. Researchers have found that Utah agriculture can be 
strengthened by preserving productive land, optimizing water use, building soil 
health, enhancing farm profitability, diversifying crops, managing pests, and 
improving access to locally grown food.

+++ Read more about agricultural water use at ilwa.usu.edu/ag-water
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WILDFIRE AS AN 
INCREASING THREAT 
TO UTAH'S NATURAL 
RESOURCES
Takeaway
The size and severity of wildfires seems steady, but drought is 
bringing change.

Although wildfires in Utah have burned between 6,000 and 600,000 
acres per year, there haven’t been clear trends upward over the last two 
decades (Fig. 2). The increasing likelihood of hotter and drier days, though, 
could result in more damaging fires that will threaten communities, worsen 
air quality, reduce water quality, and reduce reservoir capacity. Across the 
West, human-caused climate change has accounted for 45% of the total 
forest area burned from 1984 to 2015¹². It’s estimated that the changing 
climate now increases the number of extreme fire days by 10 per season 
everywhere in the West. Utah will likely follow fire patterns in other western 
states, where upward trends have been clear¹³. 

Outlook
Managers in Utah need to consider moving their primary management emphasis 

from excluding fire to managing lands in a way that promotes best-case-scenario 
post-fire outcomes. Since we can’t afford to treat all land to minimize risk and 
optimize post-fire conditions, identifying areas with a serious risk of bad outcomes 
(for people and ecosystems) or good outcomes (places where fire could benefit the 
ecosystem) may be the most effective long-term solution. The best treatments to 
reduce fire risk are prescribed fire or managed wildfire—we need to find ways to 
better understand and implement small, controlled fires. To further reduce potential 
negative impacts of wildfire in the coming decades, Utah should consider reductions 
in greenhouse gas emissions commensurate with reductions taken on by other states.

+++ View the full list of Utah's threatened and endangered species at ilwa.usu.edu/species

.
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Figure 2  Acres burned by wildfire in Utah and acres treated on federal lands  —  2020
 Data: US Forest Service and Bureau of Land Management (BLM) 2021. 
 Credit: Dr. Larissa Yocom 2021.

Figure 3
Utah fire and treatment coverage 
between 1997-2017  —  2018
Data: US Forest Service and BLM 
Credit: Dr. Larissa Yocom
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MANAGING UTAH'S 
THREATENED AND 
ENDANGERED 
SPECIES
Takeaway
State and federal agencies collaborate to manage species 
of special concern.

Utah is home to a variety of threatened and endangered species and a host of 
overabundant, invasive species. The Utah Division of Wildlife Resources manages 13 
animal and 21 plant species categorized as threatened or endangered by the U.S. 
Fish and Wildlife Service. An additional 166 species are managed for conservation. 
Utah Wildlife Action Plans provide a long-term conservation plan of all wildlife species 
in Utah. The Utah Watershed Restoration Initiative maintains functioning ecosystems 
to benefit all wildlife. The success of such conservation programs, among other 
programs, demonstrates the importance of public-private partnerships. 

Outlook
Two fish species, June sucker and Razorback sucker, were removed from 

the endangered species list due to recent increases in their populations (Fig. 4).  
Successful protection of sage grouse habitat and dedicated population monitoring 
has kept this species from endangered species status. The collaboration of 
community groups and wildlife agencies result in successful management of species 
of conservation concern. Unfortunately, the numbers of wild horses and burros 
have increased dramatically in Utah rangelands (Fig. 5). These animals currently 
exceed the carrying capacity of designated habitat areas, causing degradation 
to rangelands. The federally protected status of wild horses and burros creates 
difficulties for the U.S. Bureau of Land Management in their efforts to reduce horse 
populations. Continued research on reproductive biology and consideration of policy 
modifications are needed to assist agencies in managing these exotic populations.

Collaborative 
efforts result 
in species 
conservation. 
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Figure 4
Annual abundance of spawning 

June Sucker in Provo River inflow to 
Utah Lake, wild horse and burros in 
habitat mangement areas, and male 

Sage Grouse on leks in designated 
mangement areas. 
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BALANCING UTAH'S 
MINERAL NEEDS AND 
CHALLENGES
Takeaway
Current technologies allow oil, gas, mineral, and geothermal resources 
to be more efficiently harvested from Utah lands but also continue to 
have significant environmental impacts. 

Utah is taking part in a world-wide energy boom that has pushed the U.S. to 
prominence in oil and gas production. A combination of horizontal drilling and 
hydraulic fracturing has allowed Utah to greatly increase oil and gas production over 
several decades. Economic and political factors influence the number of wells drilled, 
but technological efficiencies allow for steadily increasing production. 

More efficient technologies reduce the land footprint of oil and gas wells but increase 
water use and the production of wastewater — with recycling efforts somewhat 
mitigating the load. Methane emissions from wells continues to be a problem that 
negatively influences climate. 

New approaches to extraction of rare earth minerals from briny waters have allowed 
Utah industries to increase production in this area. Compass Minerals International 
reported recent discoveries of 2.4 million metric tons of lithium at a solar evaporation 
site on the Great Salt Lake near Ogden. Lithium is essential for the production of 
batteries for electric vehicles and energy storage in solar arrays.

The U.S. Department of Energy is providing over $200 million toward private 
research near Milford, Utah that seeks to provide electricity from geothermal activity 
from enhanced geothermal systems. FORGE Laboratory is currently drilling wells to 
develop large-scale geothermal reservoirs that may eventually have the capacity to 
replace coal-fired power plants.

Figure 5
Number of oil & gas permits and 

drilling starts in Utah 
 —  2000-2020
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Figure 6
Annual production of oil (100,000 barrels) and 
gas (thousands of Cubic Feet x 10^6) in Utah 
—  2000-2020
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EQUITY OF 
ENVIRONMENTAL 
IMPACTS
Takeaway
Environmental disparities must be addressed so that leaders can create 
greater access to water, land, recreation, and healthy environments 
for all Utahns.

Utah has been bequeathed with a wealth of extractive, geographical and 
ecological resources. But use and access to these resources are not representative 
of the state’s population. In outdoor recreation, most recreationists are white (92-
98%), while other racial and ethnic groups such as Black, Hispanic, and Hawaiian 
and Pacific Islanders are underrepresented in all major national forests in Utah. 
When it comes to water availability, drought conditions affect all Utahns, but 
exceptional drought conditions often occur in lower-income counties, which also 
experienced more fires in 2021. Disparities in water use are evident in places like 
Salt Lake City, where homeowners in wealthier neighborhoods may use about five 
times the water than in lower income areas. Lower income households may also pay 
a higher proportion of their total summertime water costs through property taxes, 
compared to wealthier households. Some of the areas with the poorest air quality 
from human-caused sources are found in Salt Lake City around industrial areas, 
where there is the highest proportion of people of color with the lowest income. 
These communities are disproportionately influenced by poor air quality, specifically 
PM2.5 and ozone. These environmental disparities may be lessened through education 
and outreach to underserved communities to promote outdoor recreation activities, 
mitigation plans for drought and fire hazards, air quality, and water conservation 
measures for all Utahns.

+++ To learn more about equity of environmental impacts, visit ilwa.usu.edu/equity

Figure 7
Utah drought conditions and median income. 
—  2021
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WATCH (20-MIN VIDEO)

Why we need fire in the West 
ilwa.usu.edu/more-fire

Larissa Yocom makes the case for 
encouraging "good fire" to reduce the 
risk of catastrophic wildfire in Utah.

READ (IN-DEPTH REPORT)

Utah Department of Agriculture 
and Food Centennial Strategy 
ag.utah.gov/udaf-strategic-plan

Get a first look at UDAF's hot-off-
the-press report on the future of 
agriculture in Utah.

LISTEN (28-MIN PODCAST)

Tiny particles could create big 
problems in Utah 
ilwa.usu.edu/plastic-dust

Janice Brahney explains another 
multi-faceted challenge with Utah's 
blowing dust: microplastic.

WHAT’S NEXT FOR 
UTAH’S CROSS-
CUTTING ISSUES
Summary

Emerging issues in managing Utah’s land, 
water, and air are intertwined by nature. Increased 
air temperature depletes soil moisture resulting 
in decreased runoff from rainfall, thus further 
diminishing water storage in our lakes and 
reservoirs. Water shortages caused by drought 
reduce our ability to grow irrigated crops, shrinking 
food production and farm income. Whether we 
examine the linkages among dry lake-bed dust 
to the melting of snow in alpine meadows, or 
the impacts of forest fires on air quality, we find 
that pulling on the threads of one issue affects 

entire landscapes. Utah’s lower income citizens 
often bear the largest share of these negative 
environmental impacts. Examining these issues as 
large, complex systems provides opportunities to 
efficiently focus on many of the issues highlighted 
in this report. The collaboration and cooperation 
of natural resource agencies, university 
researchers, and community partnerships provide 
a path to address the most pressing of these 
concerns. The information in this report is meant 
to provide guidance and motivation to address 
and solve these concerns.

Learn More About

• Major findings on agricultural water use.

• Equity of environmental impacts.

Other Issues to Address

• Development of geothermal resources.

• Understanding the remaining amount of 
Utah's agricultural land on a county-level.

• Development and adoption of economic 
water optimization practices, soil 
health strategies, and fossil fuel 
emission reductions.
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Utah State University is building new pathways to engage policy makers with 
important research in land, water, and air. The institute is an interdisciplinary initiative 
designed by President Noelle Cockett to bring together two critical discussion spaces 

— USU’s research programs and state, county, and city governments — 
to create a positive impact for Utah.

Values
• Listening and feedback

• Data-driven decision making

• Compelling communication

• Shared partnerships

• Non-partisan perspective 

Read more at usu.edu/ilwa.

Vision
USU envisions a Utah with a high quality 
of life for our citizens that values and 
optimizes our state's shared resources 
while managing continued growth. 

Mission
The institute brings together USU land, 
water, and air researchers and connects 
them with Utah problem solvers. 
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THE LEGACY OF 
JANET QUINNEY 
LAWSON AT UTAH 
STATE UNIVERSITY

Characterized by friends and family as a champion of environmental education 
and conservation, Janet Quinney Lawson dedicated herself to ensuring research and 
teaching in these vital areas thrive at Utah State University. The daughter of S.J. “Joe” 
and Jessie E. Quinney, Janet was instrumental in developing relationships between her 
own foundation, as well as the foundation that bears her parents' names, that have 
enabled USU to become a leader in natural resources and its related fields. Building 
on this solid foundation, USU President Noelle E. Cockett was empowered to design 
an institute specializing in research data to guide policy makers as they tackle critical 
challenges in land, water and air to provide a better future for all Utahns. In October 
2021, the Janet Quinney Lawson Foundation gave the lead gift of $7 million to name 
the Janet Quinney Lawson Institute of Land, Water, and Air. The generous gift creates 
an endowment that provides core support for the important work of the institute in 
perpetuity and is a fitting tribute to the legacy of Janet Quinney Lawson’s steadfast 
support of USU.

Rgt-Lft : Janet Quinney Lawson, Lawson on the Colorado River, Lawson on a Christmas ski trip.
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Utah State University Research Landscapes connects community decision-makers 
across the Wasatch Front with researchers who are investigating the most critical 
issues facing the state in the areas of land, water, and air. Each event features a brief 
research presentation, Q&A, and a networking reception. In 2020, representatives 
from 70 Utah cities and communities attended Research Landscapes events. 
 
All the events will be held from 4:00 to 5:30 pm at the O.C. Tanner headquarters in 
Salt Lake City. Utah State University is grateful to our event partner, O.C. Tanner.

+++ For more information, visit researchlandscapes.usu.edu.

LATEST RESEARCH IN 
UTAH'S OUTDOOR RECREATION

Jordan Smith, Ph.D.
Director, Institute of Outdoor Recreation and Tourism

AGRICULTURE AND WATER USE

Matt Yost, Ph.D.
Assistant Professor in Plants, Soils and Climate 
Director, USU Crops 
Extension Agroclimate Specialist

STEWARDSHIP OF THE GREAT SALT LAKE

Joanna Endter-Wada, Ph.D.
Professor of Natural Resource Policy and Social Sciences 
Director, National Environmental Policy Act 
Graduate Certificate Program
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Figure 1 : 
Farms in Utah
The number of farms in Utah has 
grown in recent years, but mean farm 
size has decreased from 635 acres to 
601 acres during this period. 

Figure 2 :
Wild horse and burro in BLM 
herd management areas
Estimated number of wild horse 
and burros (thousands) in BLM 
herd management areas from 
2000-2020. Current estimates 
of abundance are four times 
recommended numbers and rising 
precipitously each year.  

Figure 3
Production of oil and gas in Utah
Annual production of oil (100,000 
barrels) and gas (thousands of 
cubic feet x 10^6) in Utah from 
2000-2020. Declines in 2020 were 
related to reductions in demand 
during the COVID-19 pandemic. 
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Figure 7
Air temperature
Since 2000 mean annual air 
temperature at the Salt Lake City airport 
has increased 1.6 degrees Celsius. 

Figure 4
Total precipitation
Total annual precipitation in 
centimeters at the Salt Lake City 
airport from 2000-2020. No 
discernable trend in precipitation 
occurred during the period. 

Figure 8
PM2.5
Mean annual concentration of 
PM₂.₅ at south Salt Lake City 
monitoring site (Utah Division 
of Air Quality). Most monitoring 
sites in Utah show similar declines 
in the concentration of particles 
detrimental to human health. 

Figure 5
Total snowfall
Annual amount of snowfall 
recorded at the Salt Lake City 
airport during the water years 
of 2000-2020. Small declines in 
snowfall during period of increasing 
air temperature suggests that less 
precipitation falls as snow during 
the observation period. 

Figure 9
Estimated winter ozone 
in Uinta Basin
Calculated mean winter ozone 
concentrations in Uinta Basin. 
Outlier low values in 2012, 2015, 
and 2018 were deleted due to lack 
of snow coverage in those years. 

Figure 6
Great Salt Lake water level
Mean elevation of the Great Salt 
Lake during water years 2000-2020 
at Saltair Marina. 
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Utah State University and the Janet Quinney Lawson Institute for 
Land, Water, and Air will focus on convening the right stakeholders 
to research, study, and better understand each of these daunting 

challenges facing Utah. We welcome the input and partnership with 
local government policymakers, state agencies, nonprofits, elected 

officials, and our colleagues at other institutions of higher education. 
Together, in a collaborative approach, Utah can position itself to best 

address these complicated problems.

To share your feedback on this report, please visit ilwa.usu.edu/report-survey.




