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Integrated scenarios in the global SSP framework
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Relationships between top-down and bottom-up climate change analyses
serving policy from a regional perspective with a focus on Europe

Global development to 2100 without climate policy (e.g. represented by shared socioeconomic pathways: SSPs 1-5)
(Global narratives & country or large-region quantifications by IAMs)

Top-down analysis
v Visions for Europe
Global mitigation Oo,
scenarios (IAMs) Sustainability transition
Paris targets . Climate neutrality & Regional
o ! ) - : socioeconomic
2.0/1.5°C/Stocktake Climate resilience ‘\ .
! A scenarios (context)
1 { \ 1
| CMIP5/CMIPG6 global ! H
climate projections Adaptation pathways - Mitigation pathways
Global \/
Europe Regional climate ,|  Riskassessment
projections (physical/transition)
Adaptation Mitigation 7y f
Bottom-up analysis
European, national and local-scale researchers & public/private decision-makers
(Observations & monitoring, including socioeconomic, emissions, environmental/climate data) ( suomen ymparistokeskus
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Source: Ruuhela et al. (2023), English original
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Ylhaalta alas ja alhaalta ylés suuntautuvien analyysien vdliset
suhteet alueellisesta ndkokulmasta keskittyen Eurooppaan

Globaali kehitys vuoteen 2100 ilman ilmastopolitiikkaa (sosioekonomiset kehityspolut SSP:t 1-5)
(Globaalit narratiivit & maiden tai alueiden kvantifiointi yhdennettyjen arviointimallien, IAM, avulla)

1 Ylhddltd alas suuntautuva analyysi
Globaalit ~
hillintaskenaariot -
(IAM:t) 1 Kestdva siirtymd |
[ e i
Pariisin tavoitteet 3B llmastoneutraalius ;‘ sos::::::::ltiset
- —
2.0/1.5°C/Tilannekatsaus ili i ' : :
/ A # — _R?'I_'efsi' o _l‘ skenaariot (konteksti)
Globaalit 1 - | 1
—» IImastoskenaariot A
(esim. CMIP6) Sopeutumisen polut > Hillinnan polut
Globaali \/
Eurooppa Alueelliset sl Riskiarviot »
ilmastoskenaariot (fyysinen/siirtyma)
Sopeutuminen Hillinta
I Alhaalta yl6s suuntautuva analyysi

Eurooppalaiset, kansalliset ja paikalliset tutkijat ja julkiset/yksityiset paattdjat
(Havainto- ja seurantatiedot, mukaan lukien sosioekonominen kehitys, paastét ja ymparisté-/ilmastotiedot) ( Suomen ympdristékeskus
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Regional climate projections

Radiative forcing

in 2100 (Wm-)
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Regional climate projections

Radiative forcing

in 2100 (Wm-)
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Socioeconomic narratives

Regional climate projections

16 combinations
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Socioeconomic narratives

Regional climate projections

14 combinations

T e e T T et
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 —
- @ & (W < ‘
1 1 1 1 1 1 1 1
S e e - |
1 1 1 1 1 1 I 1
- —— L N
1 1 1 1 1 1
1 1 1 1 | 1
- > Ly < ‘
1 1 1 1 1 1 ]
1 1 1 1 1 1
= A Iaaa e e S e T T
1 1 1 1 1 1 1 1
1 1 I 1 1 I 1 1
1 1 1 1 1 1 1 1
N | 1 1 1 1 1 I 1 T _
& @ ¢! Y < _E
(7s] 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 -
| I 1 1 1 1 i I
1 1 1 1 1 1 I 1
- - --Tr--"r-—>"—7—-=—-=-=- | [ I T
1 1 1 1 1 1
1 1 1 1 | 1
1 1 1 1 1 1 _J
. _ S e | B T
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 | 1
St b L N
m m 1 1 1 1 N 1
ow 1 1 1 1 1 1 1
o= 9l i 1o |
.Wm 00 | N1 it L NI
&g 0 L L - W
d |
g S N % o n 7 —
.2 N A.vAvf S _ M o~
N e N ) I 'S
e N 2 K%
\ vq\,l 3 | § o
= L 3 - &
S I 3
S < o
° |
s
_ 2
3 _ - S
LN
o LR |
o~
o
<
C &
[
[ o
o o
_.ru o~ L (o))
w8 Q
P.—m N
ol O
L .
S Q
.r.—._:m
m o
1< =
S8 S
ol g N
N X
..b_m. -
L .
Q
gls %
| | | | i
o0 (o) < (o] o

(D.) 066T-T96T 01 A13E|24 @3ueyd ainjesadwal jeuoiday

Higher

Global challenges to adaptation =—>

Lower



Regional temperature change relative to 1961-1990 (°C)
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Regional climate projections

Paris 2°C global target
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Integrated scenarios (2050s)

Scenario
use in climate
change analysis

* Awareness raising
* Adaptation strategies & plans
* Adaptation & mitigation pathways
* Impact modelling

* Risk assessment

* Integrated assessment
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Selecting scenario combinations

Table 1: Some criteria influencing scenario selection for use in climate change analysis

Criterion thionale guiding choice (FINSCAPES examples) Criterion Rationale for scenario choice, with reference to FINSCAPES

The use of a single scenario is not normally recommended. Some decisions are made on
the basis of “official projections”, “most likely futures” or “business-as-usual scenarios”.
However, while a single specification of the future may be preferred to no scenario at all,
the central principle of scenario analysis is that it can offer plausible alternative pathways
when confident predictions are not available. It has also been argued that use of an odd
number of scenarios may tempt analysts to select only the middle case. In fact, an early

Number + how many available combinations
+ selection of single scenario not normally recommmended

decision in the FINSCAPES project was to exclude the intermediate case, SSP2.

« even number (e.g. 2 or 4) avoids selecting only the middle case
Time horizon In FINSCAPES, socioeconomic narratives are for the 2050s. On this time scale differences
- are smaller and overlaps larger between the four climate projections than for later peri-
° m'SS'ng opt'ons (e_g‘ C||m0te proJeCt|onS for forC|ng Of 6.0 W/I’T]2 A ST This may also be required: (a) to advise sectors with climate exposure over long lead-
2 perspective times, such as forestry and the built environment; (b) to avoid maladaptation, by ac-
and 1.9 W/m2)

horizons and ensuring that actions targeting conditions in the 2050s are also flexible

enough to accommodate changes beyond that time.
stakeholders. The primary socioeconomic drivers of exposure and sensitivity to climate
hd thhWGys more CI UStered thq n Gt end Of Centu ry change may differ between systems, and this may influence the scenario narratives that

(e.g. SSP2) _ aps| :
ods; hence fewer projections may suffice to cover the range.
knowledging that changes in climate can be expected to continue well beyond planning
Time horizon d 20508 deﬁned by Std keh0|derS (qu ptCItion pl(]nning) Priority FINSCAPES scenarios are targeted for use in managing key regional systems identified by
systems
- are most interesting to explore.

Analytical This may determine the relative importance of the climate and socioeconomic dimen-

Longer-term ° SeCtOFS With |Ong |eC|d-timeS (forestry, inerStrUCtU re) focus sions. For example, a study of the risk of hydro-power dam failure due to high peak river
perspective . CIVOid IOCk in G nd pOSSible neor_term mq |OdCIptC|ti0n discharge might prioritise a range of climate projections of extreme precipitation over

those related to societal change. On the other hand, the implications of dam failure might
require alternative estimates of people and infrastructure exposed to catastrophic flood-

ing combined with a single high-end climate projection.

P .
Pr,or’ty syStems ° SyStem =S peCIfIC d rvin g varia b I es L LS Different scenarios can frame different aspects of uncertainty. For example, a socioeco-
H H H H H H inevitability nomic narrative emphasising inequality might aid precautionary planning of human se-
% IrT]I:)()rtq nt uncertOIntleS to CO pture Wlth mUItIpIe Scenquos curity and social justice across a range of climate projections, including those describing
extreme weather events that could affect the most vulnerable. In contrast, other scenar-
ios might inform on exposure and vulnerability to climate changes that are unavoidable;
for example, using projections assuming “Paris-compliant” emissions in combination
with different socioeconomic narratives.
Plausibility Some combinations can be excluded on grounds of plausibility. For example, SSP1 and
SSP4 paths are not capable of generating the highest emissions and radiative forcing, so
such climate projections should not be associated with those narratives (Figure 9). How-
ever, the time horizon is important here too. For example, while climate projections as-

Analyticalfocus | . relative importance of climate or socioeconomic dimensions
* need for other scenario elements (e.g. sea level, air poIIution)
+ specific focus or broad assessment

Precaution Or ° plq n ning for u navoidq ble Cha nges (IOW—end Scenq rios) suFiatted \n;'rth |:J\fN' rli-ldli}attiwe.tf'(:r.l:infgf ?.Zlm.?re |:|nlikely to be realised in Sf)cieties .still
. . oo . . . . . . reliant on fossil fuels but with ineffective mi igation technology, the scenario combina
’neV’tab”’ty * h I g h B e n d Sce nq rIOS to Id e ntlfy th reS h O I d Im po CtS to GVOId Tiered zop"o:s‘?;:tal;i;oglch tobsl;cenat:o fgligtéon is to prioritise a core set of a few first-tier sce-
oy oge . . . . . . approach narios to be used in common in an assessment, but also to allow for a second tier of
PIGUSIbl"ty ° eXCIUde |mp|0 uS'ble Cqses (e.g_ h|gh forC|ng |n IOW fOSSII Worlds; additional scenarios that may be required for specific purposes.

Paris compliance in high fossil worlds)

Suomen ympdristokeskus

Tiered approach | . Tier 1: core set used in common across an assessment ( Finlands miljscentral
« Tier 2: additional scenarios for specialist needs Finnish Environment Institute
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Scenario application

2018 SSP1: Taking the  SSP3: A SS8P4: Aroad  SSP5: Taking
(] omo ° situation®  green road rocky road divided the highway
Suitability of scenarios:
. . . Meat and dairy-based M ~ 2 » —
e Qualitative narratives i wo . > -
* Direct use (e.g. for awareness raising; adaptation-stories) Sustainabiliy M - > - .
. . . . B. Food industry
« Conversion to simple directional trends Trade liberalisation M 4 . -
Foreign ownership L — — 2
Market power L — vl 7 —
Export orientation L - ~ 2 ”

C. Agniculture and horticul ture

Role of large farms M — — A ”

Role of small farms M — — ~ ~

Qutput prices M — ~ — ~

Input prices M — ~ — ~

Coupled subsidies” H Y — N ~

Decoupled subsidies® H Y Y N ~

Effectiveness of A-E M A ~ — —
policy

D. Technology

Productivity® M ” ~ 2 ~

IT utilisation L ke — A A

New products and M - - o ”
methods

E. Environment

Agricultural GHG H ~ — \. —
emissions H N . N

Water pollution M - N N

Biodiversity

Source: Lehtonen et al. (2021)
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Scenario application

Suitability of scenarios:

e Qualitative narratives
- Direct use (e.g. for awareness raising; adaptation-stories)
« Conversion to simple directional trends
« Conversion to quantitative trends
- Conversion to another medium (e.g. art)

KIRJASTO - LIBRARY
TYOPAJA - WORKSHOP
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Scenario application

Suitability of scenarios:

¢ Qualitative narratives
- Direct use (e.g. for awareness raising; adaptation-stories)

Water
* Conversion to simple directional trends (supply,

demand,
extremes)

* Conversion to quantitative trends Agriculture
« Conversion to another medium (e.g. art)

e Quantitative projections
* Availability of desired variables for modelling

Land use

‘ ' Ecological
* Spatial'scale and resolution

* Extreme value analysis

* Probabilistic representation (model ensemble methods) Otter
e Evaluation of utility

« Reported use of the scenarios (literature)

Living
Health Standards 2 /
op. |Econ.| Method- /

1

\ (i
S — —

+378 Publicati ‘ —
ns 201 -
. Legitimacy (survey) 4-2019 that yse of develop Sspg

. Uptake of ClppI'OCICh by others Source: O’Neill et al. (2020)

* Demand for new scenario exercises ( ] Suomen ympéristékeskus

Finlands miljécentral
Finnish Environment Institute



_y'/ , FINSCAPES Loppuseminaari/Final Seminar, limatieteen laitos/Finnish Meteorological Institute, Helsinki & Online, 24.10.2024
N
—_\ /- Suomen Akatemia
FINSCAP ES Finlands Akademi
Research Council of Finland

Conclusions

FINSCAPES scenadrios:

e SSP narratives released today in Finnish

e Some regional climate projections already
available

¢ Integrated scenarios yet to be selected

e Guidance material on scenario co-development &
use to be drafted

e Once available ...

The proof of the pudding
will be in the eating
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Thanks for listening
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Notice

Colleagues are welcome to incorporate
these slides into their own presentations,
assuming they are correctly acknowledged.
However, the authors would also appreciate
being informed prior to the extensive use of
this material in public meetings
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