
Science for a Changing World: 
Collaborative Problem Solving in the 
Colorado River Basin
Allison Shipp, Katharine Dahm, Jeanne Godaire, U.S. Geological Survey

National Conference on Ecosystem Restoration 
April 17, 2024

Colorado River near Moab, UT. Photo by Matt Miller, USGS
1



Today’s Discussion
• Grand Science Challenges

• Why Collaborate?

• Assisting Decision-
Making across 
Landscapes

Hoover Dam Intake Tower, Lake Mead. April 2023 
Photo by USGS 2



Cascading natural disasters
• Risk of cascading natural disasters is on 

the rise1

• Cascading event: events that occur as a 
direct or indirect result of an initial event2 

• Cascading effects: the overall impact or 
hazard, which includes the chain of 
events and resulting damage from the 
events3

1The risk of 'cascading' natural disasters is on the rise (theconversation.com)
2FEMA Independent Study Course, IS 230, Principles of Emergency Management
3Zuccaro and others, 2018

https://theconversation.com/the-risk-of-cascading-natural-disasters-is-on-the-rise-104192


Cascading effects in the Colorado River Basin
• Coupled weather events are becoming more 

common and severe with climate change
• In the Colorado River Basin, extreme heat 

couples with drought conditions
• Drought leads to dry soils, less evaporation and 

surface warming. Coupling with extreme heat 
exacerbates these conditions.

• Has far reaching effects on wildfire, potential for 
landslides and flooding, snowmelt, ecosystems, 
food web, air quality, crops, human populations

• Extreme heat is the leading cause of weather-
related fatalities, topping fatalities from 
tornadoes, hurricanes, flooding and lightning.

Data: CDC via NOAA



Climate Change 
and Drought
• Aridification and drought 

observations and models

• Decision making with uncertainty

• Monitoring, analysis, and 
prediction of changes

• USGS Ecosystems and Core 
Science Systems Mission Areas, 
Regional Climate Adaptation 
Science Centers, Geosciences and 
Environmental Change Science 
Center, Earth Resources 
Observation and Science (EROS), 
and Geology, Minerals, Energy, 
and Geophysics Science Center

Since 2000, drought was intensified by long-term 
trends of higher temperatures due to climate change.1
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The Environment
• Climate Change

• Snowpack 

• Water Budgets

• Water Quality

• Aquatic Ecosystems

• Terrestrial Ecosystems

• Wildfire

• Post Fire Debris Flows

• Environmental Health

• Energy and Mineral 
Resources

The Cascade
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Wildfires
• Wildfire risk increasing and 

burn severity

• Fire potential and prediction

• Mitigation and remediation

• Capital accounting and 
ecosystem services

• USGS Ecosystems Mission 
Area, Wildland Fire Program 
and Interagency Community 
of Practice, Geosciences 
and Environmental Change 
Science Center

April relative humidity was the most important 
covariate in providing insight to the climate 
suitability of large wildfires in Colorado and 

Wyoming.8
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Post-Fire 
Debris Flows
• Landslides and debris flows

• Post-fire impacts

• Water quality impacts

• Soil property changes

• Revegetation limitations

• Infrastructure risk

• Post-fire recovery

• USGS Natural Hazards and Water 
Mission Areas, Geologic Hazards 
Science Center, Geosciences and 
Environmental Change Science Center

In New Mexico, fire-climate relationships have 
been informed by tree-ring data that extend 

centuries prior to the onset of fire exclusion in the 
late 1800s.9
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Data and Information 
Analysis, Interpretation 
and Synthesis

• Working with federal, state, and 
local partners

• Delivering actionable science at 
appropriate time and space scales

• Advanced technology applications 
(e.g. high performance computing, 
artificial intelligence, machine 
learning, etc.)

• USGS Core Science Systems Mission 
Area, Community for Data 
Integration, and USGS Office of the 
Associate Chief Information Officer

80% of a scientist's effort is spent discovering, 
acquiring, documenting, transforming, and 

integrating data, whereas only 20% of the effort is 
devoted to analysis, visualization, and making 

new discoveries.12
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Grand Challenges
Prolonged Drought  Cascading 
Impacts
• Water availability & use
• Habitat quality, species loss
• Agricultural production
• Cultural resources
• Recreation opportunities

Complex Management 
Challenges
• Multiple states, agencies & Tribes
• International boundaries agreements
• Human and natural systems
• Shifting baselines



USGS Science Resources

https://www.usgs.gov/science/mission-areas 

Core Science Systems: High quality maps and satellite 
remote sensing information of land conditions

Ecosystems: Climate, drought, land use change, and 
environmental health research in freshwater, terrestrial 
and marine ecosystems

Energy and Minerals: Economic and environmental 
effects of resource extraction and use

Natural Hazards: Monitoring and assessment of cascading 
social, ecological, and economic consequences of natural 
disasters

Water Resources: Information on drought impacts to 
groundwater, surface water resources, and water quality

https://www.usgs.gov/science/mission-areas


Colorado River near Moab, UT. Photo by Matt Miller, USGS

Actionable and Strategic Integrated Science and 
Technology (ASIST)

Landscape scale effort to accelerate interdisciplinary science 
and application of advanced information management technology for 

complex stakeholder driven challenges
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USGS Actionable and Strategic Integrated Science 
and Technology (ASIST) Initiative
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USGS science for specific 
management decisions, 

objectives, partners, 
disciplines, and scales

Outcomes focused on 
landscape level integrated 

science and USGS-wide 
science delivery for partners

ASIST is exploring 
opportunities to 

support the space in 
between existing efforts

ASIST science and technology 
framework focuses on 
connecting programs, 
partners, and projects



Supporting 
Partners, 
Projects, and 
Programs
Structured collaboration 
space for partners, scientists, 
and technology specialists to 
co-develop and connect 
projects to improve science 
in the Colorado River Basin 
through collaboration.

Energy Resource Development 
Potential and Tradeoffs, to 
Support Integrated Analysis for 
“All of the Above” Energy 
Strategies

Advanced Integrated Fire 
Science (AIFS) to Enhance 
Prediction of Post-Fire Hazards, 
Risk Assessments, and Decision 
Making

Basin Characterization Model: 
Development and Preliminary 
Application for the Colorado 
River Basin

Harnessing the Power of 
Collaboration to Develop a 
Framework for Understanding 
Bat Populations and Drought 
Impacts

Forecasting Responses of 
Federally Listed Fishes in the 
Colorado River Basin to Water 
Storage Decisions

Scoping potential applications 
and considerations of applying 
National Capital Accounting to 
understand the value of water



USGS Science and Technology 
Integration Opportunities

• Integration of monitoring and 
observation systems

• Analysis-ready data to support 
integrated applications

• Establish integrated model 
connections across science 
disciplines

• Multidisciplinary coordination 
to synthesize interpretations

• Utilize whole USGS 
organization knowledge base



Science Co-Production Partnerships
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Building on Existing Partnerships

Partners discuss seasonal drought experiments. 
Photo by Erika Geiger, USGS

• Snapshot of Stakeholder Science Needs
• USGS Science and Technology 

Collaboration Meetings
• Conferences and Meetings
• Listening Sessions
• One-on-one Discussions
• Basin-wide Partnerships
• ASIST-ed Projects
• Priorities for Science Delivery
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Connecting Science to 
Help Mitigate Drought
• Science Interpretation, Synthesis, and Story 

Telling

• Platforms Supporting Communities and Two-
way Communications

• Timely, Findable, and Accessible Science 
Delivery

Wildfire Threats to US Water Supply40+ Years of Streamflow 
Drought in the Upper 
Colorado River Basin
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Initial Portal Content: Communities

Explore Find Data/Tools Discuss Collaborate



Actionable & 
Strategic 
Integrated 
Science & 
Technology

Not pictured: Jessica Driscoll, Jill Cress, Jeanne Godaire, Jeremy Havens, Amber Hari, Pam Nagler, Ken Bagstad, Olivia Miller, 
Drew Ignizio, Jennifer Bruce, and many other amazing collaborators

Colorado River near Moab, UT. Photo by USGS
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Jeanne Godaire: jgodaire@usgs.gov 
ASIST: GS-CRB-ASIST@usgs.gov 

mailto:dkjones@usgs.gov
mailto:GS-CRB-ASIST@usgs.gov
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Thank you!
Allison Shipp, aashipp@usgs.gov
Jeanne Godaire, jgodaire@usgs.gov

mailto:aashipp@usgs.gov
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