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Topics I will cover 
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1.  Inputs to CMIP5: IAM-ESM community interactions 
!   Context: parallel process 
!   RCPs: What was provided, early critiques, and factors to consider for 

CMIP6 
2.  One use of CMIP5 results: interactions with the IAV community 

!   IAV modeling and assessment 
!   MIPs 
!   Of potential interest: Update on Shared Socioeconomic Pathways (SSPs) 

3.  Initial thoughts on improving future interactions 
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1. “Inputs” to CMIP5: IAM-ESM community 
interactions 



Context for CMIP 5: a new “parallel process” for 
structuring research community interactions 
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The parallel process was developed for a variety of reasons, including 
responding to new information needs 
!   Explore stabilization scenarios in addition to the traditional ‘no climate 

policy’ scenarios 
!   Increase attention to the impacts of climate change and the need for 

adaptation 
!   Address old and new research questions more systematically 

!   Carbon cycle feedbacks 
!   Importance of land cover and short-lived species in regional projections 
!   Integrated analysis of climate shifts, extremes, stresses, tipping points, 

adaptation, mitigation options, etc. 



One obvious benefit: more rigorous 
synthesis 
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!   Past IPCC synthesis 
based on studies using 
many different 
assumptions 

!   Poor characterization of 
climate, socioeconomic, 
and impact model 
uncertainties 

!   We can add value by 
improving coordination 
across research 
communities to support 
future assessments 
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Sequential process 

Source: Moss et al. 2010 



Parallel process 
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Source: Moss et al. 2010 



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) 

CMIAM
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Content of RCP database 
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GHG Emissions and Concentrations from IAMs 

! Greenhouse gases:  CO2, CH4, N2O, CFCs, HFC s, PFC s, SF6 
! Emissions of chemically active gases: CO, NOx, NH4, VOCs 
! Derived GHG s:  tropospheric O3 

! Emissions of aerosols:  SO2, BC, OC 
! Land use and land cover [NEW] 

! !"#$%&'(%)(*)&+$%,-'(&)#()./001!23&4)

FORCING AGENTS 

EXTENSIONS 

! You will not find an integrated set of detailed socioeconomic 
storylines and scenarios (e.g., no common reference scenario) 

WHAT YOU WON T FIND 



Historical and future emissions 
The RCP process produced a consistent estimate of historical emissions (from 
1850) plus four RCP projections that start from a common year 2000 data set.!

The RCPs provide: regional emissions of 
GHGs and pollutant substances, globally 
gridded emissions (at 0.5°) of short-lived 
compounds, and GHG concentration 
pathways.!

!  GHG Emissions: CO2, CH4, N2O, 
Fluorinated Gases!

!  Pollutant Emissions: NOx, CO, 
NMVOCs, SO2, BC, OC, NH3!

Air Transportation! Industry (combustion and process emissions)!
International Shipping! Buildings (Residential and Commercial) 
Ground transportation! Ag. waste burning on fields!
Electric power plants, energy conversion, extraction and 
distribution!

Agriculture (agricultural soils, other agriculture)!

Solvents! Grassland burning!

Waste (landfills, waste water, non-energy incineration) Forest burning (Deforestation & Forest Fires) 

Regional and gridded emissions are provided in 12 source sectors in order to allow for later 
spatial/temporal desegregation and NMVOC speciation.!
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Land use and land cover 
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IAM-IAV “Handshake” has been successful 
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2. One use of CMIP5 results: interactions 
with the IAV community 
 



Current state of the art in synthesis of impacts 
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IPCC AR4, WGII, Table 20.8 

Much literature, 
but... 
 
Insights based 
on individual 
impact models 
 
No consistent 
climate, 
socioeconomic, 
or other 
scenarios/ 
approach 



Characteristics of different approaches to 
CCIAV assessment/research 
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C $̀

The Inter-Sectoral Impact Model Intercomparison 
Project (ISI-MIP) 
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Source: Katja Frieler  



Scenarios in the Agriculture Model Intercomparison 
Project (AgMIP) 

Source: Joshua Elliott  



Shared Socioeconomic Pathways (SSPs) 

!   Are a set of reference, no climate policy 
pathways consisting of  
!   1. Storylines 
!   2. IAM inputs, and  
!   3. non-IAM quantitative variables 

!   A set of points of reference for linking 
detailed socioeconomic scenarios with 
CMIP5 results based on 4 original RCPs. 

!   Provide a framework for organizing new and 
existing scenarios in terms of their 
socioeconomic “challenges to adaptation 
and mitigation”. 

Storyline:  The storyline is a verbal 
description of the scenario.  All non-
quantitative aspects of the scenario 
are included in the storyline.

IAM Quantitative Variables that 
define IAM reference “no-climate-
policy” scenario.  E.g. reference 
scenario population by region by year.  
Energy prices.

Non-IAM Quantitative Variables that 
define reference “no-climate-policy” 
scenario, but which are not IAM 
drivers.  E.g. governance  index or 
ecosystem productivity and sensitivity.

SSP 1 SSP 2 SSP 3 SSP4 SSP5
Reference X X X X X

R
C

P
 

R
eplication

8.5 Wm-2 X

6.0 Wm-2 X X X X

4.5 Wm-2 X X X X X

2.6 Wm-2 X X X

S
PA

s



SSP Status 

20 Source: Kriegler, et al., 2011 

!   In process 
!   Coordinated, 

bottom-up effort 
!   Two tracks: 

!   Fast (for MIPs) 
!   Longer-term 

(for wider set of 
users) 

!   Key questions: 
!   Framework 
!   Storylines 
!   Measuring 

“challenges” 



Quantification of key drivers:  
development and review 

SSP Storylines 

Population 
(age, sex, 

mortality, fertility, 
education)  

Urbanization 
(national) 

Economic 
development 
(regional/national) 

?7,%@#,@A$)D-'A$-&)

E#$-,@A$)3-(+$&&)

“Beta” data made available 
•  Community review 
•  Impacts analysis and 

modeling comparisons  
•  RCP replication 

experiments by Integrated 
Assessment Models 

 
 

1(&)=#E$l#7^%5$<*%"*$

Technology 
(efficiency, fossil 

fuels, CCS, 
renewables, ...)  



SSP framework and review process 
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!   “Framework paper” 
!   http://www.isp.ucar.edu/sites/default/files/

Scenario_FrameworkPaper_15aug11_0.pdf  
!   The population and GDP scenarios have been available for 

review since May and will remain open until October 15, 2012 
and can be found at 
https://secure.iiasa.ac.at/web-apps/ene/SspDb/.  

!   The storylines are also open for review until October 15 and 
can be found at 
https://www.isp.ucar.edu/narratives-ssps-working-group. 
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3. Initial thoughts on improving future 
interactions 



“Mainstream” coordination in preparation 
of RCPs 

!   For CMIP6, need to start “handshake” process earlier and obtain 
funding to support it. Example issues: 
!   How to take better account of the range/uncertainty of present-day 

estimates? 
!   How to improve regional/sub-regional redistribution of emissions? 

24 

Current RCPs are not 
capturing the range of 
projected emissions 

Figure: Detlef Vanvuuren 
Thanks also to J.F. Lamarque 



Incorporate land use in radiative forcing 

!   Jones, et al. (2012) showed that RCP 
4.5 and a replication, identical in 
every regard—EXCEPT for the land-
use policy assumption—could yield 
radiative forcing that differed by 
approximately 1 Wm-2!!! 

!   In CMIP 6 we need to revise climate 
model reporting of radiative forcing to 
include land use and land cover. 

!   The Integrated Assessment Modeling 
Community should revise its scenario 
reporting of radiative forcing to 
include land use and land cover. 

25 
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present 

BCP 
Benchmark 

Concentration 
Pathways 

IA
M
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s Assist in 
selecting BCPs 
Coordination 

with IAV & IAM 

Socio-economic 
Scenarios 

ESM runs with 
RCPs 

Long-
term 

ensemble 
runs 

SSPs 
(reference 
scenarios) 

Shard Policy 
Scnearios 

(stabilization 
policies) 

Infrastructure and 
process needed to 

archive and 
disseminate new 

integrated scenarios 

Ref
eren
ce 

Stab
ilizat
ion 

Tec
hnol
ogy 

Poli
cy 

Regi
onal 

 
 
 
 
 

CMIP5 Archive 
(PCMDI) 

Stabilization 

Ref
eren
ce 

Stab
ilizat
ion 

Tec
hnol
ogy 

Poli
cy 

Regi
onal 

 
 
Needed for impact 
and regional 
mitigation 
assessments: 
integrated 
socioeconomic 
and climate 
scenarios in an 
accessible format 
from a distributed 
scenario archive 

Improve framework for linking socio-
economic and climate scenarios 

Consistent socio-
economic-climate 

change scenarios for 
use in IAV research 

and assessment  

 
Institution for 

archiving SSPs 
and stabilization 

scenarios?  

SSP 1 SSP 2 SSP 3 SSP4 SSP5
Reference X X X X X

R
C

P
 

R
eplication

8.5 Wm-2 X

6.0 Wm-2 X X X X

4.5 Wm-2 X X X X X

2.6 Wm-2 X X X

S
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s



Use CMIP5 insights in an evolving user 
landscape 
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!   User base has grown from small group of global-scale IAV modelers 
to a large and diverse set of actors 
!   E.g., governments, business and industry, NGOs, and community groups, 

UNFCCC Nairobi Work Programme on adaptation, ! 
!   Proliferation of portals and organizations providing climate information   
!   Increasing interest in  

!   Mid-term time scales (10-20 years, 30-50 years) 
!   High resolution information 
!   A wider range of data products including simpler products appropriate for 

less-technical users 
!   How can we use insights and data developed through CMIP5 to better 

meet these challenges and needs? 



Improve exchange of knowledge across model 
communities 
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!   Overlaps among 
model types is 
increasing 

!   This requires  
increasing 
coordination for 
intercomparison 
purposes 

!   There is an 
opportunity to 
increase exchange of 
information and 
learning (e.g., recent 
Sackler Symposium) 

!   What mechanism? 
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Conclusions 

!   The parallel process is underway and 
supporting CMIP5 
!   Slow start, bumps along the way, but much 

progress 
!   To prepare for CMIP6, we need to start the 

“handshake” process earlier and address 
several technical issues 

!   Major effort is needed to support integration 
and analysis of CMIP5, socioeconomic, and 
IAV data  

!   More generally, we need to identify an 
ongoing process for fostering interactions 
across the IAM, ESM, and IAV communities 
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Discussion 


