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So Many Decisions, Actors, Impacts! 



 
 
 
 

 
 
 

Are forecasts and data DSS? If they are embedded 
within systems to disseminate and facilitate their use 
in order to improve the quality and efficacy of 
decisions. 

 Data         <<  Information << Knowledge << Wisdom 
 

Linking Via Decision Support 
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Decision support: organized efforts to produce, disseminate, and facilitate the use of 
data and information in order to improve the quality and efficacy of decisions 

(adapted from NRC 2009, Informing Decisions in a Changing Climate).  
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Adapted from Zurek and Henrichs, 2007 

Alternative Continuum of Climate Products 



Peterson et al., 2003. Conservation Biology 

Decision Approaches Vary Too 



Figures from Stickel, 2010. See www.wucaonline.org 

Decision Support Approaches for Water 
Management 
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Source: America’s Climate Choices. 

National Research Council, 2010. 
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Decisions are made within a framework 



National Park Service, 2010. Climate Change Response Plan 
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Adapted from Zurek and Henrichs, 2007 

Alternative Continuum of Climate Products 
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Actionable Science 



Studies using various approaches: 
1. Seager et al. 2007; Seager et al. 2013 
2. Milly et al. 2005 
3. Christensen et al. 2004; Christensen and 

Lettenmaier, 2007; Cayan et al. 2010; 
USBR 2011 

4. Gao et al. 2011; Rasmussen et al. 2011 
5. Gao et al. 2012 
6. Hoerling and Eischeid 2007 
7. Cook et al. 2004 
8. Woodhouse et al. 2006; McCabe and 

Wolock 2007; Meko et al. 2007; USBR 
2011 

 

Abbreviations: 
GCM – Global Climate Model 
RCM – Regional Climate Model 
PDSI – Palmer Drought Severity Index 
P – Precipitation 
T – Temperature 
R – Runoff 
E – Evaporation 
S. downscaling – statistical downscaling  

GCMs, Emission scenarios, 
Spatial resolution 
Land surface representation 
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Figure from Vano et al., BAMS, 2013 

Projection Lineages 
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Alternative Continuum of Climate Products 



Different Scenario Approaches 

Embracing Uncertainty Reducing Uncertainty Characterizing  Uncertainty 
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Alternative Continuum of Climate Products 



Where all quantities are 

based on 1981-2010 

Strategies: benefit from more categories, if sufficient skill 

Ideal: customized percentile categories 

Risk Management Perspective 

 
Two Category Forecast 

Decision = F ( .25[Iquantile<50 ]+ .75[Iquantile50>]) 

 

 
Three Category Forecast  

Decision = F ( .13[Iquantile<33 ]+ .33[Iquantile33-66]+ .53[Iquantile>66]) 

 



Probability of Exceedance Outlook 
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Dynamic POE Outlook: http://forlond.arid.arizona.edu/DynamicPOE/ 

http://forlond.arid.arizona.edu/DynamicPOE/


Strategies: hedging, local studies, new research 

Risk Management Perspective 

Where all quantities are 

based on 1981-2010 

 

Forecast for “Normal Conditions” 

Decision = F ( 1.00[Imean] )  

 

Forecast for “Equal Chances” 

Decision = F ( .33[Iquantile<33 ]+ .33[Iquantile33-66]+ .33[Iquantile66>]) 

 

Forecast for “Unknown Chances” 

Decision = F (?[Iquantile<33 ]+ ?[Iquantile33-66]+ ?[Iquantile66>]) 

 



Prepare for All Conditions 
-Problems/Opportunities: 
thresholds, past 
frequency & variability 
-Mitigation of negatives 
-Positioning for positives 

Vulnerability 
Assessment 

Situational 
Assessment 

Outlook 
Available? 

Relevant  
Metrics 

Sufficient 
Skill? 

No Skill or No Signal 
- Local Studies 
- Assess Broad Range 
of Past Conditions 

Proportionally 
Prepare for :  
 - Correct Outlook 
- Incorrect Outlook 
- Outlook ‘Bust’  

Flow Chart for Using Outlooks 

Yes 

No 

No 

Yes 

Climate support 

Decision makers 
and Climate 
support 

Decision makers 



Forecast Performance 

• Climate outlook divisions 

• L3MTO stations 

• Drill down to data points 

http://fet.hwr.arizona.edu/ForecastEvaluationTool/ 



CPC Verification Web Tool 
URL: to be released soon! 

New Features 
• Grid based 
• 6-10 day, 8-14 day outlooks 
• Monthly, Seasonal outlooks 
• Additional metrics (reliability) 
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Outlook Performance History – All in One Plot! 



Evaluated historical water supply outlooks 

from 54 forecast points within the Colorado 

River Basin  that forecast and observation 

records longer than 10 years (red circles).  

Visualization of Hydrologic Outlook Performance 


