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IPCC: Climate Change Scenarios

Projections Pathways
What should happen?
What can happen? How to reach certain goals?
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History of (IPCC) scenarios (1896-2009)
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History of (IPCC) scenarios (1896-:1994)
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History of (IPCC) scenarios (19952009)

1995

Scenario
generator for
non-specialists 71

1995
~global vegetation
model results
using equilibrium
GCM 2 x CO, 72

1995 IPCC
Second
Assessment
Report uses
equilibrium
climate
scenarios in
impact report

1998

2000 Pattern
scaling of 1S92-
based climate
projections to
emulate SRES 76

Emissions
scenarios
database
published 74

1996 Country
studies of
impacts 72

1998 IPCC
regional impacts
assessment
(using 1S92) 75

1999 SRES,
no climate policies
included 32

2001
Comprehensive
multi-model
assessment of
mitigation
scenarios 77

2001 IPCC
Third
Assessment
Report impact
results using
1S92 scenarios

2001 Socio-
economic
‘vulnerability’
scenarios 78

2004 Regional
projections of
seasonal
temperature and
precipitation based
on SRES 7

2005 Scenarios
and model

- comparison of
options for non-
CO, GHGs 8°

2005
Millennium
Ecosystem
Assessment

2007 IPCC ‘new
scenarios’ expert
meeting 2 and model
comparison of
economic and
technological pathways
to stabilize radiative
forcing at several

levels 48

2007 IPCC Fourth
Assessment
Report uses SRES
and 1S92 scenarios
for impacts

2007 IAMC founded

2009 RCPs
released, starting
‘parallel phase’ of
new scenario
process

2009 UK
probabilistic
national climate
projections 81
and extension
of methodology
for probabilistic
climate
projections 82

2009 World
Climate
Conference 3
discusses
development
of capacity to
respond to the
needs of users
of climate
information
worldwide.
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Scenarios in IPCC ﬂ

A clarification

Al ast offici al Nl PCC scenari o:¢
of the Special Report on Emissions Scenarios (SRES)

Asince then, IPCC has only assessed scenarios that were
published in the (peer-reviewed) literature

B



oy

The NNew Scenaril os Pr oc e

B



| ntroducti1 on: Reaso

Scenarios for GHG emissions from 2000 to 2100 (in the absence of additional climate policies)
and projections of surface temperatures
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Reasons f or Nnnhewo S

Four important reasons to develop hew community scenarios for
climate assessment:

1. Need to cover a wider range of GHG concentrations (SRES only
Included baseline scenarios)

2. Need for a wider set of parameters (Climate models have become
more complex; higher information need)

3. Need for scenarios that cover mitigation & adaptation issues (need
for more collaboratonb et ween A WGS 0)

4. Use more recent insight into trends in scenario drivers (update)

M Source: Moss et al. 2010



Sequential Process

Sequential vs. Parallel Process

General
characteristcs

¢ Broad range of
forcing in 2100

Integration of climate
and socio-economic
scenarios

¢ Integrated

* Shape of radiative SeETElES . Impact,_
= forcing over time . adaptation,
= ¢ Pattern scaling and
S (climate) vulnerability
= B
R » Downscaling of [’ studies

| . a

5 Representative

Socio- Emissions Radiative Climate Impact,
economic scenarios forcing model adaptation,
scenarios scenarios scenarios vulnerability

studies
* Population * Greenhouse ¢ Atmospheric * Temperature ¢ Coastal zones
e GDP gases (CO,, concentrations  Precipitation ¢ Hydrology and
* Energy LI e Carbon cycle - [’ » Humidity water resources
o Industry * Aerosols and including ocean « Soil moisture e Ecosystems

New research
and assessments

Climate scenarios

* Near-term (2035)
¢ Long-term (2100+)

Parallel Process

Source: Moss et al. 2010



The Parallel Process
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Socio-economic
pathways

Emissions drivers,
mitigative capacity

Exposure, sensitivity,
adaptive capacity

Representative
concentration pathways

Forcing, concentrations,

emissions, land use
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Integrated analyses

Mitigation, adaptation,
impacts

f_.r"

~
Earth-system model
simulations
Climate change,
climate variability
J
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Representative Concentration
Pathways (RCPs)
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RCP workflow

IAMs Processing & Completion RCP repository
0051 Step 1: Select 4 scenarios from the [ fovisNReadREoY
00 literature that cover the full rang%~ Step 3: Harmonize land use output
RF futures in the literature; review ™, (Start from one common set of base
S and update year da Step 6: Run emissions of long-lived
“ GHGs in MAGICC to create
Land Use & .
Cover Data concentration data
Marmonisation
Emission Step 2: Downscale all results to 0.5
o x 0.5 grid
Concentration / .
& Climate data GHG
0 Step 7: Extend scenarios to 2300

Step 5: Run emissions of short- using simple algorithms

lived species in atmospheric
chemistry model to create
concentration fields (20 Aokl

Transport
r fswsbosy Aerosol conc.
Fields

\ . Concentration

) Step 4: Hérmonize emissions with 1
‘ | base year set (for 12 species; 10 Step 8: Make all data available for

Reactive Gases & Aerosols:

Emission | sectors and at 0.5x0.5 degree) download at RCP-IIASA database

Emissions

sings et g (develop data set)
\ Source; van Vuuren et al. 2011




|IAM Models Preparing the RCPs

AI M Nationallnstitutes for Environmental Studies,
_ Tsukuba Japan .
Asia Integrated Model

GCAM Joint Global Change Research Institute, PNNL,
College Park, MD

Global Change Assessment Model

|MAG E PBL Netherlands Environmental Assessment
Agency, Bildhoven, The Netherlands

The Integrated Model to Assess the Global
Environment

M ESSAG E International Institute for Applied Systems Analys ’—
-

_ Laxenburg, Austria
Model for Energy Supply Strategy Alternatives and ™t
their General Environmental Impact

International Institute for
Applied Systems Analysis




RCPs were run by climate models and
assessed in AR5
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Source: van Vuuren et al. 2011; Jones et al. 2013



