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Managing Climate Risk
Managing risk requires: 
• understanding the factors 

affecting likelihood and 
consequence of future 
events…

• understanding intensity and 
duration of future climate 
drivers AND understanding 
underlying sources of 
vulnerability, including social, 
institutional and physical 
vulnerabilities. 2



Managing Risk: Who makes decisions?
What is at Risk? 

Multiple Actors at 
Multiple Scales
• Individuals
• Non-governmental 

Organizations
• Businesses, corporations
• Utilities
• Universities
• Cities and towns
• Watersheds
• Regional planning
• States, Tribes
• Federal Agencies
• International

Systems that Interact at 
Multiple Scales
• Water
• Energy
• Communications
• Forests
• Agriculture
• Coastal Management
• Fisheries
• Transportation
• Etc.
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Bridging the gap

Between politics and reality,
Between science and decision-making…
Between facts and alt-facts…



Managing Risk: Connecting Science 
and Policy

• Many frames for understanding the 
interface between science and 
policy, including understanding: 
– the roles of institutions,
– perceptions of risk, 
– ways of learning, knowing, and 

engaging,
– the decision context.



Institutions: Obama US Science-Policy Structure
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OSTP:  Strategic priorities 
• Ensure federal investments in science and technology 

support national policy priorities

• Coordinate, evaluate, and resource government programs 
in science and technology

• Understand technical and scientific issues, evaluate 
scientific advances, and identify potential policy proposals

• Advise the President and senior
staff regarding scientific and technical
aspects of major policies, plans, and
programs 



Trump-era Science:



Perceptions: Acknowledging legitimate 
differences in perspective and training



Learning and Knowing: Challenges of Climate 
Require New Processes for Decision Makers

• Knowing “what to adapt to” especially if it is 
outside the envelope of prior experience

• Non-stationarity is a new paradigm: 
• Understanding interactions: Trends vs abrupt 

change/extreme events
• Linkages and Cascading effects 
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Barriers to connecting science and 
decision-making

• Lack	of	Understanding	of	Decision	Context
–Multi-dimensional,	political,	precedent	based
– Institutional	and	legal	boundaries
– Investments	in	the	status	quo	
– Risk	(actual	and	perceived,	physical	and	social,	
personal	and	professional)

– Resources,	staff	and	time
– Value	of	information
– Consequences	of	action/inaction
– Access	to	timely,	useful	scientific	information	
at	the	right	scales	is	exceedingly	rare	



Understanding decisions and 
decision-making

• What decisions are being made (or do they 
intend to be making) and why; 

• What considerations, including scientific 
information, are part of the adaptation decision; 

• What information on climate/drought can 
influence adaptation decisions; 

• What format should the information be 
developed/delivered in; and 

• When (in the decision process) is the information 
needed?

12
And who are the stakeholders we are supporting?



Context is everything:



Climate Science/Risk Management 
Challenges

• Uncertainties in estimating the nature, timing and 
magnitude of climate impacts

• Long term, multi-generational issue: short term costs 
vs long term benefits? 

• Attribution issues re: extreme events
• Scale
• Lack of data regarding costs of impacts and benefits 

of alternative adaptation options at multiple scales
• Need for better coordination of regional and national 

efforts in support of adaptation
• Lack of science translation/communication capacity
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Solutions:

• The importance of long-term relationships 
between scientists (academics) and 
decision-makers 

• Understanding the implications and 
limitations of “co-production of knowledge”

• Investing in interdisciplinary knowledge in 
a “real world context”

• Capacity building (for both parties)
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Decision context:



Even when science is embraced, there are 
still challenges…

Groundwater – the hidden source
Impacts of climate 
change and drought 
on groundwater 
supply and use are
substantial, and have 
significant 
implications for river 
flows... and are rarely  
managed to support 
river flows

Robert Varady



Arizona’s Underground Storage and 
Recovery Program

Willow Springs Water Bank, CA



Renewable supply use and local impacts: 
moving beyond a basin-wide balance*

• Physical access 
to renewable 
supplies varies

• Unmet 
infrastructure 
needs

• Lack of protection 
for environmental 
resources

• Need for local 
area 
management

CAP

CAP

Pima Mine Rd.

Clearwater

Lower Santa 
Cruz USF

Avra USF

BKW

Kai-Red Rock

Service Areas/CC&Ns

Operational USFs

Operational GSFs

Central Arizona Project

CMID

CAP Recharge Facilities

Tucson AMA – Seasholes (CAP)

*AMA management goal is Safe Yield



Science Translation: Simplifying 
assumptions for managing risk

• It is going to get hotter
• Streamflow is likely to be reduced 

(impacting supply)
• ET will increase (impacting demand)
• Drier on average but with intense 

rainstorms
• Likelihood of cascading effects (eg heat 

waves, brown outs, forest fires, air quality 
problems, sedimentation of reservoirs, etc)



Communication: A Picture is Worth…

J. S. Famiglietti and M. Rodell, Water in the Balance, Science, 340, 1300 (2013)

Groundwater Storage Trends
2003—2012

(Ken Seasholes)



The path forward: Physical Science for 
better drought decisions?

• Probabilities and magnitudes of extreme events
• System scale historic data and projections of 

streamflow
• Info re: confidence and “skill” of predictions
• Better ways of communicating probabilities
• Improved scenario building tools
• Understanding of vulnerability, especially 

regarding thresholds
• Paleoclimate and GCM inputs to flow models



Prioritizing Science Needs…

Huffington Post 8-27-17



The path forward: Social Science/
Assessing adaptation outcomes

• Costs and benefits of action vs 
inaction (who are the winners and 
losers?)

• Potential for adverse 
consequences of decisions

• Monitoring for effectiveness – what 
are the metrics?

• Deciding when to move from low 
regrets options to more 
significant/higher investment 
options

• Environmental justice and equity 
issues are rising in priority
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Why is Risk Management Important?
“We have three choices: mitigation, adaptation and 
suffering.  We are going to do some of each.  The 
question is what the mix is going to be?  The more 
mitigation we do, the less adaptation will be required 
and the less suffering there will be.”  John Holdren, 
Office of Science and Technology Policy

Acclimatise
Huff Post – Rosenberg Police 8-27-17



• Bridging the gap between science and decision making
• Managing risk in a complex, interdisciplinary and multi-

sectoral context
• Supporting transformational adaptation and preparing for 

extreme climate and weather events
• Finding synergies among adaptation and mitigation 

strategies to promote sustainability

Center for Climate Adaptation Science and 
Solutions (CCASS) 

Themes/Grand Challenges
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Connecting Science and Policy

• Are we answering the right questions?
• Do we have the right observations, baseline data and 

feedback mechanisms?
• Are we (effectively!) engaging with the right users?
• Do we understand how the information we produce 

can influence the decision space? 
• What is the value of information produced vs the cost 

of producing the information?
• Do we know who are the winners and losers in a 

given solution set?
• Are there measurable improvements in welfare?



Defining Success: Are we focusing our 
investments on measurable improvements 
in human and environmental welfare?



• Bridging the gap between science and decision making
• Managing risk in a complex, interdisciplinary and multi-

sectoral context
• Supporting transformational adaptation and preparing for 

extreme climate and weather events
• Finding synergies among adaptation and mitigation 

strategies to promote sustainability

Center for Climate Adaptation Science and 
Solutions/University of Arizona

Themes/Grand Challenges
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Managing risk 
means 
keeping your 
eyes
on the ball –
and helping 
others do the 
same





June, 2013: The President’s Climate Action Plan

• Managing Emissions
• Preparedness and Resilience 
• International Leadership

“We, the people, still believe that 
our obligations as Americans are 
not just to ourselves, but to all 
posterity. We will respond to the 
threat of climate change, knowing 
that the failure to do so would 
betray our children and future 
generations…”


