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Concept & objectives

IMPACT2C will analyse the impacts of 2°C global warming for Europe and other
vulnerable global regions (Bangladesh, Africa (Nile & Niger basins) and Maldives)

v Provide detailed ensemble based climate change scenarios, plus statistics and
derived indices, tailored to the needs of various sectors, for the time slice in which the
global temperature is simulated to be 2°C above pre industrial levels

v Provide detailed analysis of risks, vulnerabilities, impacts and costs for range of
sectors using consistent RCPs/ and SSPs (Representative Concentration Pathways /
Shared Socio-economic Pathways).

v Provide analysis of adaptation response strategies accounting for the regional
differences in adaptive capacity

www.impact2c.eu 3
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 Fast track: Regional projections from |

ENSEMBLES FP7 project

«  Scenario A1B from CMIP3 (AR4) downscaled B
using regional climate model

 Slow track: EURO-CORDEX regional

climate models
. scenarios RCP2.6, RCP4.5 and RCP8.5 (ARS5) ggvsr%;ﬁrf;DoEféw%
zoomed over Europe by ~10 models orojections with

unprecedented resolution:
12 km

www.impact2c.eu 5
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When is +2°C relative to pre-industrial reached?
Scenario SRES A1B : quite soon: 2030 - 2050

SEVENTH FRAMEWORK
PROGRAMME
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When does+2°C mean for Europe ? Higher than the global average

35

Warming higher than
the global average

1 — British Isles

2 — Iberian Peninsula
3 - France

4 — Mid Europe

5 — Scandinavia

6 — the Alps

25 7 — Mediterranean

8 — Easter Europe

Warming lower than the
global average

Increase in temperature relative to the reference period 1971-2000
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Changes relative to 1971-2000 of a global +2°C warming relative to pre-industrial

www.impact2c.eu 19 RCM for A1B for 30-year period when global mean +2 relative to 1881-1910. Landgren et al. 2013.
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Temperature changes to expect in Europe for a +2°C warming:

« Enhanced summer heat in Mediterranean regions
* Enhanced winter warming in Northern and Eastern Europe
« Agreement among all models

SUMMER CHANGE (K) WINTER CHANGE (K) I 40

Average RCM (°C) between reference period (1971 — 2000) and period of global 2 degrees. White colour is equivalent to 2
degrees from pre-industrial, i.e. areas yellow or red are warming faster. Results of 15 GCM-RCM.

www.impact2c.eu Source: IMPACT2C
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Changes to expect in Europe for a +2°C warming:

« Enhanced summer drought in Central Europe
« Enhanced precipitation in winter in most areas
» Agreement among all models in most regions

Summer Change Agreement I's

Winter Prec. Change (mm/dayjy =

& 1.00

-1.00

Average RCM between reference period (1971 — 2000) and period of global 2 degrees. Results of 15 GCM-RCM.

www.impact2c.eu Source: IMPACT2C
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Changes to expect in Europe for a +2°C warming

More heavy precipitation everywhere and in all seasons 2-20%
More summer hot extremes almost everywhere +2°C - +4°C
Less winter cold spells

Summer Change H. Precip. %yg = Winter Change H. Precip. % I = CHANGE IN 20-Y Ret. Tmax !
y i k)

Changes in 20-year return values

Average RCM between reference period (1971 — 2000) and period of global 2 degrees. Results of 15 GCM-RCM.

www.impact2c.eu Source: IMPACT2C
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What is the influence of the new RCP runs vs. SRES? When is +2°C
relative to pre-industrial reached.....slightly earlier for 1.5/2C runs.
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EURO-CORDEX : New ensemble of projections with unprecedented

resolution (12 km)

=2 Improvement in complex terrain (mountain ranges, coasts)
=2Improvement of extreme events (heavy precipitations)

Summer

JJA ENS Change(K)

Winter

DJF ENS Change(K)

o._

Changes in Temperature

www.impact2c.eu

Figure source : BCCR
Courtesy of S Sobolowski
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ROBUST CHANGES IN PRECIPITATION

Summer Winter

JJA ENS %Change DJF ENS %Change

WWW.impaCtZC.eU Figure source : BCCR

Courtesy of S Sobolowski
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Impacts and Adaptation
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* IMPACT2C undertakes scenario based impact assessment
1) Socio-economic Change 2) Climate Change 3) Benefits of Adaptation
b) With D)
A A climate change ’’
Y,
w II:: ¢) With
E adaptation
|9 a) Future
T baseline

Time Time Time

* Impacts and economic costs of climate change

» European wide analysis with new RCP and SSP — 2 degrees and higher scenarios,
considering scenario and climate model uncertainty

» Distributional impacts across Europe, e.g. higher summer warming in South

Analysis of adaptation at European scale with decision making under uncertainty

WWW.impaCtZC.eU Figure source : UNFCCC, 2009 Based on Hunt and Boyd, 20306
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Climate Inputs for Impact models

Emission Emission Emission
scenario RCP2.6 scenario RCP4.5 scenario RCP8.5

Global Climate Models - Global Climate Models -
CMIP3 CMIP5

Regional Climate Models - Regional Climate Models -
Ensembles Cordex

Bias Correction

Emission scenario A1B

Climate |:> 5 climate input data-sets 5 climate input data- 5 climate input data-
uncertainty 1970 - 2100 sets 1970 - 2100 sets 1970 - 2100

RCP 2.6 RCP 4.5

A4

Impact Models

WWW.impaCtZC.eU Figure source : IMPACT2C 16
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Socio-economic scenarios

Future socio-economics is as important as future climate signal

New Shared Socio-economic Pathways

Socio-economic

uncertainty

>

Increasing socio-economic
challenges for mitigation

SSPS: SSP3:
conventional Fragmen-
development tation

SSP2:
Continuation
SSP1: SSP4:
Sustainability Inequality
Increasing socio-economic

challenges for adaptation

Climate Shared Socio-Economic Pathways
Change
Outcome SSP1 SSP2 SSP3 SSP4 | ..
P 2:C World Increasing
REP¥O mitigabon effort
RCP45 3°C World |_|
RCP 6.0 4C World
Increasing
RCP 8.5 5¢C World ’ climate hazard
6°C World
Baseline
warming

Linking RCP and SSP
combinations together

www.impact2c.eu

Figure source : Moss et al, 2011; van Vuuren 2012
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WP6. Water, Energy, Transport, Infrastructure WP7 Forestry, Agriculture, Ecosystems Services
CLM/CESM
IMPACT2C g Energy | | Ecosystems il
Tourism Water (Supply) . and surrace moae
Agriculture & Carbon flux
(TCI)
M 0 d eI VIC Forestry Forest fires
. Water resources, droughts,
EﬂVI rOn ment energy (cooling water, ocies,
hydropower), river transport GLOBIOM ~ Agricultural
LPImlI ( ) ~-floods
Water resources h
CNRS-WRF ; '
- - lture,
Water (X SeCtoraI) Wind power and solar power production, eco:\%sr»l:l;q :erfvices A FP|IC ;34[\/]
cold spells, IPSL and heat waves, storms griculture orest
-Coastal zones | —r—o @ R
. |R|5/WBM+ ) - r Irrigation constraints
'Ag”CUlture & foreStry AR Water resources (irrigation), Orchidee
. LISFLOOD droughts, floods, water temp. Land surface DSSAT
-Health (|nC- CC+ AQ) River flood Crops Agriculture (crop)
Ener Flood damage E-HYPE _;, Ozone
gy Rive.r dissharge Iorz‘o‘n‘e ........... > Qualitative analysis on crops & forests GLOBIOM
. Coast soil moisture -
-Tourism oasts
DIVA Snow cover
& ,_,‘ Flood risk
- Infrastructure Frllcsns CATSIM
Hard and soft links River Risk / cost model
Floods WPS ./" x| : :
Constal Health/AQ - Flood damage | Winter Tourism WP10 Vulnerability/
Floods ’ Adaptive Capacity
Hea’lfh IMPﬂCfS e -~ | Energy demand Forestry, Agriculture and
_C"'g;tiug:g]ge " Cooling WP9 Vulnerability/Adap. Cap. Ecosystems Services
(AQ/heat) Water, energy, tourism

www.impact2c.eu
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Example — water sector — inter-model comparison and multiple impacts
Climate Scenarios

| LPIml WBM | E-Hype | Lisflood
Impact l l

model
uncertainty

Water temp - Irrigation Water for Flood
cooling water | water use and | irrigation and risks/damage
availability demand droughts

Water-Energy Water-Agriculture Infrastructure
impact impact assessment assessment
assessment

WWW.impaCtZC.eU Figure source : IMPACT2C 19
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Impact of two degree global warming on changes in run-off in Europe
using four different hydrological models.

¥IC: Change Tn maean annual total runcff {mm)

N
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45N
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g .

model
uncertainty
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Figure source : IMPACT2C
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Llnklng to River flood damage
Impacts

out of
model

Snow cover
(winter tourism)
Climate Scenarios \
Health and well-
LPJmI WBM E-Hype Lisflood

being from flooding

Hydro-electric
Power

Power station
cooling

Water availability for
irrigated agriculture

www.impact2c.eu

Figure source : i-stock 21
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Linking to global systems where relevant
//- -\\
Exogenous drivers DEMAND
Global demand and supply POP, GDP, CC, TC —
. jl 52 regions -
Wood - 5
Bioener AR
GLOBIOM framework Rereduds 9y | | Food >V 3,

Inputs from sector models ) @ I I

WWW.impaCtZC.eu Figure source : lIASA 22
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Early Results: Linking pathways with impacts — e.g. Renewables

Wind power production changes in a +2°C climate

20
|

2012 fleet

15
|

Changes expected in wind
power production in European
fleet for a +2°C warming

power change (%)
5
|

Lfl') ]
,C_’I _
NO SE NO GB IE DK DE BE NL FR ES PT IT GR
country
WWW.impaCtZC.eU Figure source : IPSL

Courtesy of | Tobin
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Early Results: Assessing Impacts of 2° across Europe:

Impacts of Climate Change and Emission Changes on Air Quality and Health In Europe

MATCH

Ozone Daily Maximum in
Baseline Scenario
(IIASA), difference
between +2°C and
current periods for 2
IMPACT2C models

-20 -16 -12 -8 -4

WWW. impact2c_eu Figure source : IPSL and SMHI 24
Courtesy of G Lacressonniere and E Magnuz
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Moving to adaptation pathways

Updated headline adaptation costs and benefits for European and MS
» E.g. coastal impacts (Diva), river floods (Lisflood), agriculture (EPIC/GBM)
» Looking across range of uncertainty from climate projections to impacts

» Building on existing FP7 research on methods for addressing uncertainty

» Consideration of adaptation pathways
» Moving beyond technical only perspective at European scale

» Applying iterative concepts to EU scale

www.impact2c.eu 25
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Iterative adaptation pathways

Next few years Towards 2025 In the longer-term
e N\ N !
3. Early action for Portfolios of ' Major new
long-term change options | responses
e~ \ J !\ J!
c i i
© 4 N\ Y
[} 2. Identify no and Mainstream !
g low regret options climate change
w RN J i\ J i
© ; i
o N N i
£ 1. Build capacity & : !
c enabling steps !
e !
s | .
o 3.
©
©
< 2. . Source Watkiss et al 2012

1. {} Review {} Review

Act now, early |:> Gearing up Act iteratively as
CRGE priorities adaptation risks evolve

www.impact2c.eu Figure source : Watkiss etal 2012 26
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Taking account of cross-sectoral effects
Increasing recognition of cross sectoral and cross cutting effects

* Where impacts in one sector cascade through to indirect effects in another.
e.g. flooding damages property, but also leads to health effects.

* Where risk of amplification or cumulative effects where sectors are linked,
e.g. impacts greater than if sectoral alone (convergence)

* Where cross-sectoral demand that require wider analysis
e.g. water resource availability where multiple sources of demand.

» At the wider economic level, where economic impacts in one sector ripple through other
sectors and across whole economy.

Adaptation often needs to be cross-sectoral in response — synergistic

IMPACT2C looking at these hotspots, adaptation case studies (IWM, Coast, Adapt Policy)

www.impact2c.eu
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International |
L f small Security & Large scale
Other international _OSS 0 .y global tipping
effects of concern island states Conflict B
EU (imported)
- Changes in Price effects Migration
Impacts in the EU from tourism flows e.g. agriculture &
international effects
EU (domestic
( ) Direct Cross- sectoral Major sea level
Impacts arising directly Wider economic rise (h|gh ++)
in the EU
Direct Indirect Major and
discontinuities
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Figure source : Watkiss and Hunt, 2011 28
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Analysis of Key vulnerable global regions
» Bangladesh
* Maldives (SIDS)

» Africa (Nile & Niger basins)

All likely to suffer disproportionately under 2° or 1.5°C of change

www.impact2c.eu 29
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B an g | ad eS h Flood 1998 - Base Scenario

Regional Climate Models

Bias Correction

VIC/LPJImlI for the
Ganges and
Brahmaputra Basin

|

CC Impacts on
large scale
discharge
patterns

Mike Regional
Hydrological
model

CC Impacts on
floods and water

availability

Sea Level Rise Scenarios

Salinity
model

CC Impacts on
salt water
intrusion

| evaluation of adaptation options

Rangoa Brahmaputra River

Gaibandha

Netrokona Shnamgaog

Syihet

Mymensingh -

Rajshahi ~ Soralgang

Kishoregang

ges Riven Tangall- © Goc

£ aridiite

Meghna Estuary

Chittagong,

Bay of Bengal

www.impact2c.eu

Figure source : WU, Bangladesh Centre For Advanced Studies Association, institute of water modelling (Bangladesh)
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Maldives

Analysing sea-level impacts using a climate
impacts model (DIVA), with a focus on small
islands.

Understanding today’s problems and adaptation
solutions for the Maldives, using (four) case
studies.

For the case studies, analyse impacts (e.g.,
flooding and submergence) through GIS and
possible adaptation options — feedback to 1.

Qualitative investigation of other climate
aspects of coastal change.

WWW'ImpaCtZC-eu Figure source : UoS, ECF, CSC, Ministry Of Housing And Environment Maldives
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Af r i C a, C aS e S t u d y (N I g er & N i I e) ‘ LES PAYS MEMBRES DE L'AUTORITE DU BASSIN DU NIGER

N
THE NIGER BASIN AUTHORITY MEMBER COUNTRIES -y , { A&\

o b
e

Focus on vulnerability assessment in
African regions due to a global 2 °C:

1. River economies

2. Demographic pressure
3. Vulnerability

4. Adaptation

REPUBLIQUE

- - = o

REPUBLIQUE
4‘;13.'_.‘ @ Golfe de Guinée DEMOCRATIQUE

R oo 100 Gulf of Guined » ©

9 countries and 9t longest river in the world// 1.5M
KM2//110 M people with 70% rural// life expectancy
50yrs// 7 out of 9 countries among 20 poorest//
underexploitation of water resources

the Niger Basin

WWW. |mpaCtZC-eU Figure source : ENEA, African centre of meteorological application Development
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Outputs
« Current phase undertaking analysis of impacts
» Series of policy briefs to present the results

« Linking together in European atlas

www.impact2c.eu
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