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A note on Snowmass at 20

» Snowmass can change things pretty dramatically.
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» The Integrated Assessment Modeling community owes an
@k S debt to John Weyant. Pacifi Northvest | @ RIARVLARD
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What has Snowmass done for us lately?

» In part its about the _
numbers. LoTan A A
SNOWMASS ¥ VILLAGE E

> But, its much more 0 e ‘PFSTABLISHED 1967
about the St d- - ELEVATION 8388

connections i .. POPULATION 1866
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B Across the
researchers
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Today’s session Pacific Northwest
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» The IAM community has traditionally produced
scenarios to serve two communities:

> BIOgeophyS|Ca| Integrated

Assessment

science (carbon et
cycle & climate; Impacts,
Adaptatufn_&
e.g. RCPS) H\Iea:lneraEI::ylty - Climate Models
» Policy analysis >/ -
(emissions .
mitigation; e.g. -

EMF 22, 27,
AMPERE, LIMITS)
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Today’s session fiiienhvest
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» The climate research

Integrated Assessment

IS much larger than Models
IAM and CM. Energy Ihe Economy
» One of the largest o AT ngtouures
A < Forestry
research communities 2> o
conducts research on 53 [ semomens IR S
. = a Infrastructure Waten cycle ;;
Impacts Adaptation §s =
- 0> o
and Vulnerability (IAV). £ o

Cryosphere

» |In addition, |AV
decision makers need
scenarios.

» Finally, the climate research community has evolved to the
point where it is no longer a set of isolated disciplinary
domains.
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Today’s session

» This session is intended to continue a discussion about how
we move to a world in which scenario development serves the
larger climate research and decision support communities with
particular emphasis on IAV.

Pacific Northwest
NATIONAL LABORATORY
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» What will the new SSP-based scenarios look like and what

iInformation will be available?

» What information do
AV researchers
need/want?

» What has been the
experience of those
brave IAV researchers
who have used or at
least tried to use
scenarios?

August 3, 2014

Impacts, Adaptation &
Vulnerability

Integrated Assessment
Models

Energy The Economy

Heaith
Agriculture &
Forestry

Atmospheric
Human Terrestrial Processes
Settlement & carbori
Infrastructure Water cycle

Ecosystems

Sea Level Rise Oceans

Cryosphere
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The Story the Present Generation of ~7

Pacific Northwest

Scenarios Begins in 2006 ... e
» ... at an AGCI session to plan CMIPS.
» It continued in a 2007 EMF CCI-IA -
workshop and a workshop on ":2!’
scenarios in Noorwijkerhout, The _ ‘3 i
Netherlands in Sept. 2007. AT ~§' e

» “The principal objective of the meeting
IS to identify requirements and plans
for the development of new scenarios
of emissions, climate change, and
adaptation and mitigation (including
underlying socioeconomic conditions
that shape emissions and
vulnerability).”

» That meeting set the architecture for community scenario development
process that continues through the present.

» Snowmass has played a major role in the process.

» One byproduct of the process was the Integrated Assessment Modeling
Consortium (IAMC).

Noordwijkerhout, Koetshuis uit 1884
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The Parallel Process
Socio-economic
Pathways

\ N , (SSPs)

“ Descriptions of N
Representative Alternative
Integrated Analysis

Concentration Socioeconomic
Pathways (RCPs) Pathways

Mitigation,

Earth System Model
Adaptation, Impacts

Simulations
(CMIP5)

Forcing, Emissions,

concentrations, land
use, land cover

Climate Change,
climate variability

After Moss, Edmonds, et al. (2010)



Scenarios are Easier to Charter than to
Develop

Time Line & Critical Path of Scenario Development

RCP
Selecﬂosm Development of New |AM Continued Development and

Application of IAM Scenarios

Extension to 2300, Scenarios
Downscaling

CMC Develops RCP-based
Ensemble Runs & Pattern
Sca"ng Ana'ysis |ntegrati0n of CMC
Ensembles with
IAM NEW

: Scenarios
Story Lines

IAV Research Based on AR4 Climate and IAV research based on
SRES IAM scenarios new CM and IAM scenarios

12 months 24 months 18 months 12 month
- = = 7] ]
o 3 S Parallel Phase 5 Integration Phase © Publication B
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Representative Concentration Pathways (RCPs)

Pacific Northwest
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CMIP5 models, RCP scenarios
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Knutti and Sedlacek, 2012.

» Spanning the range of radiative forcing in the literature
B Four emissions, concentration and climate forcing
B Included emissions mitigation scenarios for the first time

» Target audience: Climate Modelers (CMIP5) 11
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» RCP 8.5 1s NOT the reference scenario for
the other RCPs.

» RCP 8.5 1s NOT the "most likely” scenario.

» RCP 8.5 is the high end of the scenario
literature at the time of the Noordwijkerhout
meeting in 2007.

uuuuuuuuuuuu



Why Shared Socioeconomic Pathways (SSPs)? >z
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Socio-economic
Pathways
(SSPs)

Descriptions of

Representative Alternative -

. | » The RCPs did not
Concentration Socioeconomic rvs °
Pathways (RCPs) Pathways Include the

iInformation needed
by the IAV research
and decision
support
communities.

Earth System Model
Simulations
(CMIP5)

13
Moss, Edmonds, et al. (2010)
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SSPs Are Five New Reference Scenarios Pacific Northwest
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» Designed to cover a range of future developments
M Larger and smaller populations
B Richer and poorer worlds
B Varying degrees of inequality
B More and less urban development paths

B Greater and lesser challenges to mitigation of and adaptation to
climate change
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SSPs are Five New Scenarios and Storylines  pacific Norttwest

AAAAAAAAAAAAAAAAAA

» The SSPs were created to provide a range of
socioeconomic narratives (descriptions) and
guantitative socioeconomic assumptions (e.g.
population, economy, technology, and non-
climate policy) used to create five new
REFERENCE scenarios.

MSS
MSS
MSS
MSS
MSS

August 3, 2014

P1
P2

P 3:
P4
Ph:

. Sustainabillity

. Middle of the Road
Regional Rivalry
nequality

~ossil Fuel Development

15
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SSPs and Integrated Analysis "

et
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Pathways

(SSPs)

N

I
w/\ Descriptions of [ —

Representativ Alternative
Concentration Socioeconomic Integrated Analysis
Pathways (RCPs) Pathways
Rosclng, Enisgions, Earth System Model itioati
concentrations, land Sinzlulations Mitigation,
Adaptation, Impacts
use, land cover (CMIP5)

y
y

_ 4

Climate Change,

Climate variapility

16
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SSPs were designed to provide information ~7

Pacific Northwest

for IAV researchers as well as IAM & CM e

» The RCPs were developed to provide
scenarios for the climate modeling

Communlty CMIP5 models, RCP scenarios
B Defined in terms of year 2100 climate >7| T Historical (42) i
forcing—8.5, 6.0, 4.5, and 2.6 Wm-2 4 eh D -
4 — RCP85(30)

B Note that RCPs 6.0, 4.5, and 2.6 were
emissions mitigation scenarios

» The SSPs were developed to provide

Global surface warming (°C)
N
|
|

Information that might be used by IAV 7 A

community as well as the 1AM and OM\/ s

Climate Modeling communities. ] i
B That means designed with an eye to T o

providing the ability to employ the CMIP5 Year
scenarios produced in the parallel
process.

17



Global surface warming (°C)

Each SSP Scenario Will Have Both :
P— < ) Pacific Northwest
Reference and Mitigation Variants e

» Each SSP will have a reference scenario

» Each SSP will also have mitigation scenarios
designed to match RCP mitigation levels AND
thereby allowing IAV researchers to match up with
an RCP/CMIP5 climate scenario

B Defined in terms of year 2100 climate forcing—8.5,
6.0, 4.5, and 2.6 Wm

-—mmmmr&\

CMIP5 models, RCP scenar ios Refe ren Ce X
*] T Historical 42> ~ 8.5Wm? X
- RCP 4.5 (32)
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]
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Each SSP Scenario Will Have Both ~7

Pacific Northwest

Reference and Mitigation Variants
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i

» Not every SSP
based scenario
will have a
variant that
maps to every
RCP.

CMIP5 models, RCP scenarios Refe rence
59 — Historical (42) [ -
1 — RCP2:6(26) 1 8.5 Wm 2
4| — RCPA5(32) B
— RCP6.0(17)
4 — RCP8.5(30)

Global surface warming (°C)
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Modeling Teams, Timing and Availability Pacific Northwest
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» Six IAM teams are working to develop scenarios based on
the SSPs

H AIM _
B GCAM 7
B IMAGE 3
B MESSAGE o
B ReMIND e s ©
B WITCH e S P P S ot

» SSP Reference Scenarios AND Mitigation Scenarios
designed to allow matching to CMIP5 climate scenarios
should become openly available for Beta test use
January 1, 2015.

» Finalized versions locked in March 31, 2015.

20
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Today’s session Pacific Northwest
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This session is intended to begin a discussion about how we
move to a world in which scenario development serves the
larger climate community with particular emphasis on |AV, both
decision support .

What will the new SSP-based scenarios look like and what
Information will be available?

What information do IAV researchers need/want?

What has been the experience of those brave IAV researchers
who have used or at least tried to use scenarios?

P

Should we begin to think about a St
future with multi-scale, interoperable
models in which scenarios are no
longer drop-box data dumps, but .
rather plug-and play models?
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Integrating socio-economic, climate, and e nomgest

NATIONAL LABORATORY

~environmental scenarios

Socio-economic
Scenarios

Objective: Provide o
integrated scenarios)
socioeconomic, p—
. tabilization

chm_ate, and Shard Policy l

Assumptions
enVII‘OI’]mentaJ (stabilization ;
accessible format ‘.
for research, ESM runs with
assessments, and RGPS
decision support Long- [E]

term
ensemble

runs




Discussion



Backup Slides
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Time Line & Critical Path of Scenario Develgop,m:ﬁ

RCPs

Selection,

Extension to 2300,
Downscaling

Development of New IAM
Scenarios

CMC Develops RCP-based
Ensemble Runs & Pattern
Scaling Analysis

Story Lines

IAV Research Based on AR4 Climate and
SRES IAM scenarios
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Continued Development and
Application of IAM Scenarios

Integration of CMC
Ensembles with
IAM NEW
Scenarios

IAV research based on
new CM and IAM scenarios

I 12 months I 24 months I 18 months Im 12 month I
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Growing Overlap in Research.z.
-~ Domains

Integrated
B Assessment
Models

II
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Impacts,
Adaptation &
Vulnerability

Climate Models
Carbon
cycle
Sea .
Agriculture //
ST & Forestry

3

Atmospheric Climate
Processes

Rise

1980’s

Human
Settlement &
Infrastructure



Where IAMs Are Headed .7
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Integrated Assessment
Models

Atmospheric Q

Human Processes §'
Settlement & Q)
Infrastructure ~

S

SISPONN

Impacts, Adaptation &
Vulnerability



Legend
AEZ
[ 1 Tropical - Arig

D 2 Tropical - Dry semi-arid

- 3 Tropical - Moist semi-arid
[ s Tropical - Sub-humid

B 5 Tropical - Humid

- 6 Tropical - Humid, 12-month grc
I: 7 Temperate - Arid
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I 11 Temperate - Humid

- 12 Temperate - Humid, 12-month growing season
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I 15 Boreal - Sub-humid

I 17 Boreal - Humid

Il 15 Boreal - Humid, 12-month growing season
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1-4
5-9
10-24
25-49
50-100
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