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Introduction

The Rocky Mountains and the Colorado River Basin in 
the Western United States are complex, interconnected systems 
that sustain a large variety of species, including tens of millions 
of humans. These regions face risks from drought, wildfires, 
invasive plant and animal species, and habitat reduction. 
Working with many stakeholders, scientists can help to 
characterize these risks by providing data and analytical tools to 
inform land and water resource management decisions.

The U.S. Geological Survey 2024 Rocky Mountain Region 
(Region 7) Science Exchange Workshop, held in April 2024, 
focused on cutting-edge science techniques, evaluating 
complex interconnected risks, and coproducing science with 
science partners and stakeholders. These science topics and 
communication strategies can be used for developing data, 
interpretations, and decision support tools needed to provide 
science that resource managers and other stakeholders can use to 
better understand complex, dynamic natural systems and develop 
management strategies to plan for and adapt to risks that threaten 
human communities and natural ecosystems.

Cutting-Edge Science Tools for Adapting to Extreme 
Weather Events

Interactions among humans and natural systems are 
complex and include land development, wildfires, resource 
extraction, invasive species introductions, alterations that 
increase flooding or exacerbate drought, and discharge of 
wastes. The effects of these actions may be local or global. For 
instance, wildfires can affect air quality and climate change on 
national and global scales, and regional droughts and floods 
of agricultural areas can diminish food supplies over broader 
areas. Science tools based on emerging technologies and 
methods can provide the information needed to make effective 
management decisions for mitigating or adapting to the effects 
of these challenges.

On the first day of the 2024 workshop, USGS scientists 
described cutting-edge science methods. Presentations described 
analyzing combinations of elements, isotopes, and microbes in 
water to estimate sources of contaminants in western watersheds; 
modeling hydrologic systems related to salinity loading 
(Miller and others, 2024); reducing water and sediment sampling 
costs (Caldwell Eldridge and others, 2023); using high-resolution 
remote sensing data to develop terrain models and coordinate 

systems (McLernan and others, 2023); and improving geologic 
maps of the intermountain West (Turner and others, 2022). These 
tools can improve understanding of the occurrence and sources 
of chemical and microbial contaminants of water, changes in 
land-surface characteristics, and management of public lands.

Science for a Risk-Ready Region

On the second day of the workshop, USGS scientists 
described evaluating risks relevant to the Rocky Mountain 
Region that can affect areas beyond the region (fig. 1). Many 
scientific disciplines, including planetary science, geology, 
meteorology, wildlife ecology, and civil defense and emergency 
response can help evaluate complex scenarios of related hazards.
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Figure 1.  Examples of relations among 
presentation topics at the 2024 Rocky 
Mountain Region Science Exchange. 3DHP, 
3-Dimensional Hydrography Program



Topics of presentations given during this part of the 
workshop included water-resource topics such as increasing 
the resolution of topographic feature maps to improve flooding 
estimates (Anderson and others, 2024), determining the effects 
of evaporation on drought conditions (Bern and others, 2024), 
understanding the scope of multidecadal drought (Bruce and 
others, 2024), and describing water insecurity in the region 
(Drakes and others, 2024). Additional presentation topics 
included defining potential downwind and downstream 
cascading hazards related to asteroid impacts (Titus and others, 
2021; 2023a, b); estimating recent earthquake frequencies using 
the ages of minerals and stratigraphy (Cline and others, 2023); 
using remote-sensing data to evaluate global food security 
(Oliphant and others, 2022); assessing risks from emerging 
pathogens in the environment (USGS, 2023; Hubbard and 
others, 2023); and developing tools to describe risks from 
hazardous wastes and optimize reclamation of contaminated 
lands (Manning and others, 2022). These presentations described 
ways to better understand and prepare for risks in order to make 
human society and natural ecosystems more resilient to the 
effects of complex hazards.

Lessons Learned from Stakeholder Engagement and 
Science Coproduction

On the third day of the workshop, USGS scientists 
described how engagement with stakeholders and coproduction 
in science projects can improve the quality and applicability 
of data, interpretations, and decision-support tools needed by 
resource managers and stakeholders (fig. 2). Engagement can be 
defined as a series of levels or degrees of communications during 
a project, ranging from one-way communications from scientists 
to stakeholders common in independent research, to equal 
partnerships of science coproduction.

Presentations related to stakeholder engagement and science 
coproduction given during this part the workshop included using 
coproduced science projects to optimize resource management, 
better predict environmental issues, and optimize water-hazards 
science and incident responses. Presentations related to 
facilitating science codevelopment and working with stakeholders 
included working with management agencies and other partners 
to manage natural resource issues (Christensen and others, 2024; 
Graham and others, 2022); demonstrating an interactive science 
collaboration portal (U.S. Geological Survey, 2024a); describing 
science codesign workshops (Dahm and others, 2023); creating 
a team science curriculum (USGS, 2024b); and developing 
a science coproduction toolkit to identify best practices for 
meeting stakeholder needs with multidisciplinary science projects 
(Selby and others, 2024).

Workshop Outcomes

The 2024 Rocky Mountain Region Science Exchange 
shared information about three principal topics: cutting-edge 
science tools, analyses of related natural and human-made 
hazards, and engagement with scientists across multiple 
agencies and a broad range of stakeholders to evaluate complex 
environmental problems. Innovative science methods that can 
provide a more comprehensive understanding of natural systems 
and potential means of adaptively managing those systems to 
reduce system changes caused by humans and other factors were 
described. Hazard analyses to better understand the cascading 
interconnection of some risks and make communities and 
rural areas more resilient to those risks were also described. 
Increasing stakeholder engagement for collecting and analyzing 
data can help enhance the effectiveness of tools for adapting to 
and reducing the effects of natural hazards. These three topics 
can support science projects and programs to meet the needs of 
resource managers and stakeholders to better understand natural 
systems and develop optimal methods for restoring ecosystems 
and adapting to environmental changes (fig. 3).
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production of science from 
independent research to equal 
partnership in full coproduction 
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for success.
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Figure 3.  Relations among the three main topics of the 2024 
USGS Rocky Mountain Region Science Exchange: cutting-edge 
science tools, science for a risk-ready region, and lessons learned 
from stakeholder engagement and science coproduction.
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