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Introduction
Science that aims to support decision-making must be useful, relevant,                             
credible, and legitimate. Typical academic research does not meet all                                     
these requirements naturally. Instead it requires active collaboration of                             
scientists and decision-makers to become truly decision-relevant. In the                                 
context of climate change, scientific uncertainty can make finding this                                      
balance between what decision-makers need and what scientists can                             
credibly provide even more challenging. It is critically important therefore                                  
that scientists clearly understand decision needs and effectively communicate the uncertainties 
associated with the information to practitioners.

This poster offers a heuristic – a simple stepwise procedure – that helps scientists and decision-
makers ascertain the decision needs of the practitioner and decide on necessary scientific 
analyses. It specifically helps to discern what type of information decision-makers may need 
about uncertainty associated with the provided scientific information. 

As such the introduced Decision-Uncertainty Screening Tool (DUST) is educational for the 
scientists not yet familiar with working with a particular practitioner or in a specific decision 
context. It also helps practitioners who need to understand what kind of decision support science 
can realistically provide. Given limited time and computational resources, the tool further helps to 
efficiently identify the (uncertainty) analyses that are actually needed to be useful in particular 
decisions.

DUST – The Decision-Uncertainty Screening Tool

An Application to Coastal Management in California
What scientific information do coastal managers actually need to address the impacts of climate 
change-driven sea-level rise? In the context of a larger study focused on the coping capacity of 
coastal California, practitioners’ information needs were assessed through a series of semi-
structured interviews with key informants in local, state, and federal institutions involved in 
coastal management.

Purpose
• Create better integrative link between uncertainty analysis in weather forecasts, climate 
variability, climate change, impact analyses and decision- and policy-making.
• Develop a systematic approach to determining where and when uncertainty matters 
• Give scientists and decision-makers a procedure to identify where and how science can most 
effectively support decision-making 

Premises
• The decision-maker and the real-world process of making a decision – rather than curiosity-
driven science – is at the center 
• Credible, relevant, and accessible scientific information can be an important input into decision-
making
• Does not assume a particular normative approach to decision-making under uncertainty 
• Does not favor a “top-down” or “bottom-up” approach to assessments

Objectives
• Should work for all kinds of weather and climate-sensitive decisions, and for a range of 
decision-makers
• Applicable in a variety of decision-making contexts and a variety of scales

Procedure

What is DUST good for? - Conclusions
• In California, the greatest obstacles to including climate change related impacts in coastal 
management at this time is NOT scientific uncertainty per se, 
• Instead, lack of awareness, mandate and resources to consider climate change impacts 
presents the most significant receptivity obstacle (see Step 2).
• Uncertainties in the science become decision-relevant only once climate change and potential 
impacts have become salient and relevant to decision-makers in a more generic sense.
• Climate change impacts science is most needed in the early stages of policy-/decision-making 
to enhance the state’s coping/adaptive capacity 

DUST helps
• streamlining and prioritizing of needed uncertainty assessments
• provide greater transparency and awareness of decision needs and feasible science input
• educate researchers about the decision context in which science may or could be used, and 
educate decision-makers about the possibilities and limits of science to support decision-making

Identify the stage in the decision process where climate science could enter1
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Ensure that scientific input is truly useful

Identify the type of decision problem the decision-maker faces

Identify the specific decision challenge: a three-dimensional typology 
of climate-sensitive decisions

Identify necessary uncertainty analyses

Conduct identified uncertainty analyses

Communicate uncertainties back to the decision-maker

Opportunities                         Stage in Policy-/                                        Nature of Influence
for Input                             Decision-Making                                                        of Science
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Communication must be mindful of:
Differential familiarity among practitioners with 

uncertainty concepts and analyses
• Need for variety of formats to present uncertain 
information 
• Need to link back to decision-problem
• Need to explain the nature of uncertainty

O
pt

im
iz

e 
   

  E
va

lu
at

e

Nea
r-

Long-
ter

m

One-time         Sequential

The development of this tool and poster has been supported by ISSE’s Weather and Climate Impacts Assessment 
Science Program. The California-related work is partially funded by CalEPA and the California Energy Commission.

Management Challenges

Beach maintenance, 
beach nourishment

Floodplain management, 
protection from coastal 
storms and floods

Infrastructure 
maintenance

Land use planning, development & construction

Shoreline 
protection

Public safety

Public access

Habitat/species protection
Economic development

Water quality/supply protection

Current Situation
• No requirement to consider future climate in planning or management decisions
• Most do not use weather-, climate-, or sea level-related information normally in their decision-
making today
• Lack the time, staff or financial resources to examine potential impacts of climate change 
• Varying degrees of knowledge of or interest in climate change 

Information Needs Regarding Climate Change Impacts
• Translation of projected sea-level rise into shoreline retreat rates, beach erosion rates, and 
bluff retreat rates expressed for several planning-relevant timeframes (20-25, 50, 75 years)
• Information about potential changes in future coastal storm frequency 
• More reliable forecasting of El Niño events, and any changes in the frequency or severity of 
such events, as they strongly influence the variability in storm frequency, and impacts on 
shoreline retreat rates
• Remapping of flood zones under different sea-level rise projections 
• Information about potential changes in run-off and water temperature, implications for water 
quality, water availability and aquatic ecology

Information Needs Regarding Uncertainty
• Provision of uncertainty ranges around projections to           
indicate scientific confidence
• Distinction between more and less likely impacts (e.g.,    
“at-least SLR” vs. “maybe-as-much-as SLR”)
• Provision of scientific basis for uncertainty buffers (e.g., 
additional setbacks, extra capacity for storm water runoff, 
different design criteria for shoreline protection structures)

Information Management/Accessibility Needs
• Exchange of information about possible responses to climate change-related impacts and risks 
among coastal states and communities
• Better collaboration and exchange of relevant information among all involved agencies (federal, 
state, local – as needed for different management resorts)
• Integration of existing (and additional) information into common formats, e.g., GIS
• Accessibility of integrated databases at various levels of spatial aggregation/resolution and for 
different temporal resolutions 
• Adequate funding of ongoing monitoring of critical management-relevant variables

Intended Outcomes
DUST is meant to 
• provide scientists and decision-makers with a structured procedure that helps to systematically identify 
instances where and how science can most effectively support decision-making
• help identify information needs about climate change (impacts) and related decision-relevant 
uncertainties

DUST is not an assessment or decision-support tool. 

Rather DUST is a “boundary object” - a tangible “product” or “tool” that can guide scientist-practitioner 
interaction. It can help both sides to learn from each other, fine-tune decision-support products, build 
mutual trust and understanding, but also maintain the necessary boundary between science and 
decision-making that helps build credibility and trust, increase salience and usefulness, and ensure 
legitimacy. 


