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Topics 
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!   Rationale for scenarios, example uses of scenarios in global change 
research and assessment 

!   Update on ‘parallel’ scenario process 
!   Status 
!   Socioeconomic scenarios 
!   Integration 

!   National and Subnational Scale Scenarios for the United States 
!   Motivation and uses 
!   Population and land use workshops 

!   Update on Shared Socioeconomic Pathways (Brian O’Neill) 



Rational for Scenarios 
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!   Nobody responsible for planning can afford the luxury of assuming a 
static environment for their analyses and decisions 

!   Analysts and decision makers need tools to help them think in a 
rigorous and creative fashion about opportunities and risks in the 
future  

!   Scenarios provide a foundation for ‘if-then’ analysis about change that 
considers inter-relationships and feedbacks across multiple 
environmental and socioeconomic processes at varied geographical 
scales 

!   Many people won’t use model-produced climate scenarios so a fusion 
approach that incorporates observations, modeling, and qualitative 
research is needed 
!   MulDple	  sources	  of	  observaDons	  across	  socioeconomic	  and	  physical	  systems	  
!   NarraDves,	  e.g.,	  climate	  outlooks,	  socioeconomic	  pathways	  
!   QuanDtaDve	  scenarios	  (emissions,	  climate,	  sea	  level,	  land	  use,	  …)	  
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  Energy Costs? 
Non-Energy Costs? 

Availability? 
New Technologies?  

Regional Resources and 
Technologies 



Scenarios… 

X	  
!   …	  are	  plausible	  descripDons	  of	  

how	  aspects	  of	  the	  future	  might	  
unfold	  

!   …	  help	  broaden	  thinking	  about	  
the	  future	  

!   …	  have	  two	  general	  uses	  in	  
climate	  science/assessment	  
!   Integrate	  different	  areas	  of	  science	  
!   Inform	  decision	  support	  and	  
planning	  

!   …	  are	  NOT	  predicDons	  (although	  
some	  use	  them	  as	  if	  they	  were)	  

	  



Meehl	  et	  al.	  2007,	  WCRP	  Report.	  

Traditional/Sequential Scenario Process 

SRES 
Scenarios 



INTERGOVERNMENTAL	  PANEL	  ON	  CLIMATE	  CHANGE	  (IPCC) 



INTERGOVERNMENTAL	  PANEL	  ON	  CLIMATE	  CHANGE	  (IPCC) 



Scenario families 
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Characteristics of Main Scenario Features 

May 28, 2014 10 



RCPs	  
(Complete)	  

CMIP5	  
(Complete)	  

Shared	  Socio-‐
economic	  
Pathways	  (in	  
process)	  

•  Small	  number	  
•  Shared	  across	  RCPs	  

New Parallel Scenario Process 

Meehl	  et	  al.	  2007,	  WCRP	  Report.	  



Representative Concentration Pathways 
(RCPs) 

!   The climate modeling 
community wanted 4 levels of 
radiative forcing that would span 
the emissions literature. 
!   8.5 Wm-2 (RCP 8.5, 1350ppm 

CO2-e) 
!   6.0 Wm-2 (RCP 6.0, 850ppm 

CO2-e) 
!   4.5 Wm-2 (RCP 4.5, 650ppm 

CO2-e) 
!   2.6 Wm-2 (RCP 2.6, 450ppm 

CO2-e) 



Socioeconomic scenarios 
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!   New socioeconomic 
scenarios are being 
developed  
!   Focus on adaptation as 

well as mitigation 
!   Five reference futures 

("Shared socioeconomic 
pathways" -- SSPs) 

!   Shared Policy 
Assumptions – SPAs  

!   Combing SSPs and SPAs 
will lead to mitigated 
futures 

!   Brian O’Neill will discuss 
more thoroughly 

!   Important question: 
degree of consistency with 
US scenarios? 



INTEGRATION	  OF	  
CLIMATE	  

AND	  SOCIO-‐ECONOMIC	  	  
SCENARIOS	  

	  
• Integrated	  scenarios	  

• Pa]ern	  scaling	  (climate)	  
• Downscaling	  of	  climate	  
and	  socio-‐economic	  

scenarios	  
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NEW	  RESEARCH	  

AND	  
ASSESSMENTS	  

	  
• Impact,	  

adaptaDon,	  and	  
vulnerability	  

studies	  
• Feedbacks	  

• Model	  
development	  

• 	  …	  

GENERAL	  
CHARACTERISTCS	  

	  
• Uncertainty	  range	  
of	  forcing	  in	  2100	  

• Shape	  of	  radiaDve	  
forcing	  over	  Dme	  

REPRESENTATIVE	  
CONCENTRATION	  
PATHWAYS	  (RCPs)	  

(Four	  pathways	  from	  	  
exisDng	  literature)	  

	  
• GHGs	  

• Short-‐lived	  gases	  
and	  aerosols	  

• Land	  cover/use	  
	  

NEW	  SOCIO-‐ECONOMIC	  and	  
EMISSIONS	  SCENARIOS;	  	  

VULNERABILITY	  STORYLINES	  
	  

• AdaptaDon	  
• MiDgaDon	  

• StabilizaDon	  
• Overshoots	  

• 	  …	  

CLIMATE	  SCENARIOS	  
	  

• Near-‐term	  (2035)	  
• Long-‐term	  (2100+)	  

• Regional	  climate	  modeling	  
• Pa]ern	  scaling	  methods	  

RCP-‐related	   Independent	  
of	  RCPs	  

Next steps: integration and data sharing 
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Increasing Interest in National and 
Subnational Scale Scenarios in US Agencies 

!   Numerous federal agencies are interested in using global change 
scenarios to support their research and management missions 

!   Interest is driven by fundamental science opportunities and 
‘considerations of use’ (federal to local) 

!   There are needs for integrated, higher resolution information 
!   Scale matters to IAV and mitigation implementation 

!   Subnational scenarios can provide common assumptions but 
shouldn’t be rigid 
!   Facilitate comparison across agencies and analyses 
!   Agencies want to customize scenarios to meet their specific needs and 

support their external stakeholders  

15 
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!   Water-energy related 
ß 

!   Needs also include: 
!   Vulnerability assmt 
!   Forest resources 
!   Carbon stocks 
!   Fire management 
!   Public health 
!   Coastal 

development 
!   Economic planning 
!   … 



Scientific and Methodological Questions 
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!   Understanding coupled Earth-human systems?  
!   E.g., carbon cycle, hydrology, reg. climate, …? 
!   Regional and sectoral integration/feedbacks? 

!   Observational and modeling challenges? 
!   Which data sets, predictability, which methods, UQ, extremes, …?  

!   Scenario issues? 
!   Level of consistency across scenario types and scales? 
!   Degree of difference or ‘separation’ between scenarios that is 

‘significant’? 
!   ‘Probabilistic’ (‘plausibilistic’?) information for decision making and 

planning methods?  

Zurek	  and	  Henrichs,	  2007	  



Interagency Workshops on Subnational 
Population and Land Use/Cover Scenarios 

!   Objectives: Evaluate needs and 
methods for preparation of 
subnational land use and population 
scenarios 

!   Topics: 
!   Desired characteristics and potential 

uses?  
!   Attributes of land use/cover and 

population of interest? 
!   Spatial scales? 
!   Time scales? 
!   What uncertainties are most 

important?  
!   Existing data and scenarios?  
!   Methods? 
!   Programmatic needs/issues? 

!   Possibly have initial discussion of 
narratives or logical structure 

!   June 2014, scheduled back-to-back 
!   Dan Brown (U Mich), Brian O’Neill 

(NCAR), Richard Moss (PNNL) 
18 



Additional USGCRP Activities 

1.  Evaluation of scenarios for NCA3 
2.  Development of improved scenario 

capacity included as a priority for 
the “Sustained National Climate 
Assessment” 



Take Aways 

!   Global change research requires integrated, multi-faceted scenarios 
!   International scenario activities have evolved to facilitate closer 

collaboration across research communities and research on a range of 
specific topics 

!   US Agencies and users want to explore development of subnational 
scenarios of key drivers of environmental change and capacities for 
response 
!   Integrated science 
!   Support for resource assessments and other mandated activities 
!   Adaptation and mitigation planning 

!   There is an opportunity to improve application of social, environmental, 
and climate science to develop these scenarios in methodologically 
sound ways 

!   The population and land scenario workshops will explore user needs, 
data/methods, and programmatic requirements, focusing on social and 
environmental science components 

20 
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Discussion 

RICHARD H. MOSS 
rhm@pnnl.gov 




