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First Nordic project on Climate and

- Hydropower started in 1991 after the

first IPCC report
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1000 to 1861, N.Hemisphere, proxy data; 1861 to 2000 Global, instrumental; 2000 to 2100, SRES projections
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. Retreat of Icelandic glaciers
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- Nordic-Baltic projects on the impact of

~ climate change on renewable energy

- following the third IPCC report

Climate Water and

Energy 2001-2002

Funded by Nordic Energy Research and the partners



yaieasay AS1au3l 21pioN

=

-

UDPJOU

i

&&$$Y

( +”_
/0+
122 /34

& (&%& ()




Foto: C-O Brandesten, Vattenfall
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Nordic-Baltic projects on the impact
of climate change on renewable
energy

Climate Water and Energy

2001-2002 (2MNOK)

Climate and Energy 2003-
2006 (15MNOK)

Climate and Energy Systems

2007-2010 (18MNOK)

Funded by Nordic Energy Research and the partners
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Objectives of the CES project

« Understanding of the natural variability and
predictability of climate and renewable energy
systems at different scales in space and time.

e Assessment of the risks due to changes in
probabilities and nature of extreme events.

e Assessment of the risks and opportunities due to
changes in production of renewable energy.

* Development of guiding principles for decisions
under climate variability and change.

 Development of adaptation strategies.
e A structured dialog with stakeholders




Partners, organisation



Past and present changes in climate and
hydrology.

Climate and hydrological projections for the near
future (2020-2050).

Effects of a changing climate and hydrology on
renewable energy.

Risks and opportunities for renewable energy
caused by climate change.

Adaptation strategies.



Toppforskningsinitiativet (TFI)
Budget: DKK 400 million over 5 years
Joint funding through: Nordic Council of Ministers
National Funding Bodies
NordForsk
Nordic Innovation Centre
Nordic Energy Research

Programme timeframe: 2009-2013

Calls for proposals will begin in 2009



Toppforskningsinitiativet (TFI)

 Aims of the TFI Programme

* Profile the Nordic region as a leader within certain areas of
the energy and climate sectors

Strengthen national research and innovation systems

Create larger professional communities which extend
across borders and pave the way for greater mobility of
competencies

 Ensure the highest quality in research and innovation by
combining the strongest Nordic communities

* Provide a platform for increased international cooperation
both within the EU and beyond

 Enhance Nordic participation in EU programmes

« Strengthen Nordic competitiveness by using research and
Innovation to counter economic downturns.



Toppforskningsinitiativet (TFI)

« The Initiative will consist of the following six sub-

programmes:
o Effect studies and adaptation to climate change
 Climate change’s interaction with the cryosphere
* Integration of large-scale wind power
e Sustainable biofuels
 Nanotechnology and energy efficiency
 Carbon capture and storage

* Within the framework of these six themes, the
Initiative will also include:
 Advanced climate modelling
e Social sciences and humanities
A focus on the Arctic area



CES approach to TFI

 Effectstudies
and adaptation to
Climate Change

CES network and
Partners

/

» Climate change
—_ interaction with
the Cryosphere
* Integration of
large scale
wind power



ICEWIND

 The climate of wind of the extreme Nordic
— Regional wind fields
— Regional statistics of wind
— Temporal statistics of wind

 |solated parts of the Nordic energy system
— Systems simulations
— Operations and maintenance
— Energy market aspects

e Scale:
— Total: 20.8 MNOK
— TFI: 12.3 MNOK



Estimated Global Sea level rise

Vermeer and Rahmstorf 2009



Estimated Global Sea level rise at
2100

Rahmstorf 2010



Deformation of Iceland due to mass
loss from glaciers

b. Arnadéttir et al., GJI, 177



Area of Inundation: 1m sea level rise



Stabllity of Arctic Land Ice: SVALLI

« CES Snow and Ice Group
« Many partners from the Nordic Countries

* Led by University of Oslo, IMO, Geus, DMI and
FMI

e Scale: 40 MNOK from TFI






Theme 1: Observing the present
Pl: Signe Bech Andersen, GEUS

Theme 2: Understanding the
physical processes

Pl: Tomas Johannesson, IMO

Theme 3: Understanding present
changes and predicting the future

Pl: Gudfinna Adalgeirsdattir, DMI

+ WP 1.1: Ice-volume/mass
changes

¢ Pl: Rene Forsberg, DTU-Space

¢ Contributing partners: DTU-

Space, GEUS, NVE, NPI, UiO,
UMB, IMO, Uol, UNIS

*« WP 1.2: Changes in ice-
dynamics
* P|: Andreas Kaab, UiO
¢ Contributing partners: UiO,
NP, UMB, loES/Uol, UU,
GEUS

* WP 1.3: Surface mass balance
changes

» Pl: Jack Kohler, NPI
¢ Contributing partners: NPI,
GEUS, NVE, UiO, loES/Uol,
IMO, SU, UU

* WP 2.1: Glacial and subglacial
hydrology

* Pl: Miriam Jackson, NVE

¢ Contributing partners: NVE,
GEUS, UiQ, CIC/UC, NP,
loES/Uol, IMO, CSC

* WP 2.2: Calving processes
¢ Pl: Doug Benn, UNIS
¢ Contributing partners: UNIS,
CSC, GEUS, DMI, UMB, UiQ,
NP, [oES/Uol, UU

* WP 2.3: Interaction of
atmospheric, cryospheric and
hydrological processes at the
glacier surface
¢ Pl: Carl Egede Baggild, GCRC and

UNIS

¢ Contributing partners: GCRC,
UiO, UU, GCRC, UH, IoES/Uol,
DMI, SU, €SC, GEUS

+ WP 3.1 Formulate glacier—
atmosphere interaction in ESMs
and validate with available data

¢ Pl: Anna Rutgersson, UU

¢ Contributing partners: UU,
DMI, GEUS, FMI, CSC

* WP 3.2 Advance ESMs with new
physical processes
¢ P|: Shuting Yang, DMI
¢ Contributing partners: DMI,
GEUS, UiO, NP, loES/Uol, IMO,
UU, SU, UNIS, GCRC, CSC

* WP 3.3 Estimate future changes
in terrestrial ice, including an
analysis of uncertainties
* Pl: Heikki Jarvinen, FMI

¢ Contributing partners: FMI,
DMI, GEUS, UiO, NP, loES/Uol,
IMO, UU, SU, UNIS, AC/UL,
CIC/UC, GCRC, CSC

HA-2: Earth System Models; PI: Heikki Jarvinen, FMI

FMI, DMI, CSC

Contributing

nartners: mainl




Climate Change Impacts and
Adaptation, CCIA




CCIA

« Climate impacts on infrastructure:
— Renewable energy
— Transport
— Planning and land use
— Water sector
— Public safety

e Scale:
— 33 MNOK from TFlI
— 9 MNOK from stakeholders and partners

e Total: 42 MNOK over five years



Networks participation of CCIA
partners

« Network on adaptation lead by the CCIA team

« Network on adaptation lead by University of
Copenhagen

* Network on Statistical climatology lead by
Norway



CCIA

e Physical impacts:
— Climate

* Climate models
* Climate statistics

— Hydrology
* Hydrological models
o Statistical hydrology
» Hydraulic models of rivers and estuaries

— Ocean
» Scenarios of sea-level changes
« Storm surges under future climate
— Hydraulic models with wind and pressure fields
— Statistical methods



CCIA

* Risk and adaptation
— Risk analysis
— Adaptation methodologies
— Case studies
« Stakeholder involvement and participation

— Stength of CES: Stakeholders and end users at
the table

e Graduate Program



Organizational chart for CCIA



World Climate Conference, WCC-3

Global Framework for Climate Services (GFCS)
Goal:

“enable climate adaptation and climate risk
management through the incorporation of
science-based climate information and prediction
Into policy and practice at all levels.”



Bridging the gap between providers
and users of climate information

Climate Services
Application
Programme

Climate Services
Information System

Researt'ewatiuns

and and
Modeling Monitoring



Role of climate information for
sustainable development

Climate Change
Adaptation and
Mitigation

National
Development
Planning

Disaster Risk
Management




Elements of Climate Services
Information System

(zlobal Users L Regional Users ‘ National Sectoral Users
x &
Regional ClinIatE Outlook

Natiorjal COF
Forums

National climate
services

Regional Climate Centres |

Global climate centres



Regional Climate Centres (RCCs)

 downscale, interpret and assess relevant
prediction products from global centres;

« monitor regional climate variability and extremes;
e Implement and conduct Climate Watches;

« develop quality-controlled regional climate
datasets;

e share regional and sub-regional products and
Information; and

« downscale climate change scenarios.



