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BACC — An attempt to summarize and assess knowledge about climate change and impact in
the Baltic Sea Catchment area.
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(1) Institut for Coastal Research, GKSS Research Center, Geesthacht, Germany

(2) Institute for Baltic Sea Research, warnemiinde, Germany

(3) Rossby Centre - Swedish Meteorological and Hydrological Institute, Norrkdping, Sweden
(4) Finnish meteorological institute, Helsinki, Finland

An international attempt, named BACC, has been launched to summarize knowledge about
climate change and its impact on the Baltic Sea basin as a whole and on relevant sub-systems.
An important element is the comparison with the historical past (until about 1800) to provide a
framework for the severity and unusualness of the change. Changes in relevant environmental
systems, due to past, ongoing and expected climate change, shall be assessed — such as
hydrological change, marine and terrestrial ecosystems, and ocean waves. Scenarios of
possible consistent futures will be included.

The overall format is similar to the IPCC process, with international author groups for the
individual chapters, an overall policymaker-summary, and an independent review process. The
degree of consensus and dissensus will be examined. Gaps in knowledge will be determined.
BACC is part of BALTEX and will enter the assessment of HELCOM. The effort will lead to the
publication of a book, to become available in early 2006.
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Thepurpose

of the BACC assessment is to provide the scientific community with
an assessment of ongoing climate change in the Baltic Sea basin.
An important element is the comparison with the historical past
(until about 1800) to provide a framework for the severity and
unusualness of the change. Also changes in relevant
environmental systems, due to climate change, shall be assessed —
such as hydrological change, ecosystems, and ocean waves.



The effort is lead by a Scientific Steering Committee, which
has been formed on an ad-hoc basis. The members of the
SSC are

Chair: Hans von Storch

DK Jens Hesselbjerg Christensen, Eigil Kaas, Morten
Sgndergaard

S Markku Rummukainen, Anders Omstedt, Sten Bergstrom

D Bodo von Bodungen, Hans von Storch

F Jouni Raisanen

P Zbigniew Kundezewicz

The BACC report is part of the ongoing BALTEX activities.

Organisational support by the BALTEX secretariat (Hans-Jorg

Isemer)



BACC report: Chapters

. Introduction and Policy Advise

. Past and Current Climate Change, Detection and
Attribution

. Projections of Future Climate Change

. Climate-related Change in Terrestrial and Freshwa ter
Ecosystems

. Climate-related Change in Marine Ecosystems

. Annhexes



Annexes

1. Physical system description
1) Baltic Sea
i) Atmosphere
i) Hydrology and land surfaces, inclusing rivers and lakes

Geology description

Ecosystem description
1) Marine ecosystem
Il) Terrestrial ecosystem

4. Observational data used

1) Atmosphere

i) Ocean

i) Runoff

Iv) Ecology

Data homogeneity issues
Climate models and scenarios
NAO and AO

Statistical background (trends, significance, osci llation, regime shift,..)

Glossary
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Geophysics: Results

 Temperature and temperature related trends in
the last decades.

e Scenarios indicate further increase of
temperatures in the Baltic Sea catchment areas
at the end of the 21st century, independent of
model and emission scenario.

e No formal detection and attribution studies
existent/known so far for the Baltic Sea
catchment.
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Break-up (date)

Fig. 2.3.9 Break-up dates of the Tornionjoki river since 1693,  Finland
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Anomaly time series of annual and seasonal precipitation over Sweden,
1860-2004 (reference period 1961-90). Curves represent variations in the
time scale of about ten years (updated from Alexandersson 2004).



Number of low pressure systems (p< 980 hPa) in
Stockholm and Lund



“SRES” Scenarios
SRES = IPCC Special Report on M
Emissions Scenarios

Al A world of rapid economic growth and rapid
introduction of new and more efficient technology.

A2 Avery heterogeneous world with an emphasis on
family values and local traditions.

A world of “dematerialization” and introduction of
clean technologies.

A world with an emphasis on local solutions to
B2 economic and environmental sustainability.

“ business as usual " scenario (1992).
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Scenarios

e Consistent across models and emission
scenarios for temperature (increase)

 Differences for precipitation and wind
conditions across climate models and
scenarios.



Detection and attribution

Climate = Statistics of weather.

Climate Change = Changing
statistics of weather, forced by
anthropogenic causes.

Climate Variability = variations
consistent with the auto-
covariance function of the
anthropogenically undisturbed
stationary system.

Climate Change needs to be
discriminated from climate
variability. This process is called
“detection”.

After a successful detection
plausible anthropogenic causes
are sought — this process is called
"attribution”.

Stationary or anthropogenically
disturbed salinity in the Baltic
Sea since 1990 ...7?
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Terrestrial ecosystems — phenology

Class of impact

Impact of recent
climate change

Impact of future
climate change

Relevant
uncertainties

Shifting spring and
summer phases in
plants

Advancement by 5-20
days over last 50 years
In many species

Advancement by 1-3
weeks dependingon T
increase

Increased susceptibility
to late frosts could
modify future

responses
Shifting autumn phases | Delay by 5-30 days Delay by 1-3 weeks Data quality
in plants over last 50 years in dependingon T

some species increase
Growing season Extension by c. 20 days | Extension by 2-6 weeks | 1.As above

extension

over last 50 years in
many species

dependingon T
Increase

2. Effects of other
drivers — pollution,
UV-B, O,




Characterising uncertainty (TO DO!)

High confidence (recent/historical impacts)

Impact described from observations/measurements of several species, ecosystems,
localities etc. within Baltic Sea region

and/or

Impact observed in other comparable regions and mechanism of climate response
well understood

Medium confidence (recent/historical or future impacts)

Impact described from occasional observations/measurements within Baltic Sea
region and mechanism of climate response proposed

or

Impact projected / modelled for Baltic Sea region using several approaches and
mechanism of climate response well understood

Low confidence (recent/historical or future impacts)
mechanism of climate response proposed, no well-attributed observations available
or

Impact projected / modelled / hypothesised for Baltic Sea region



Terrestrial ecosystems — species and biome distribut lons
: Impact of recent Impact of future Relevant
Class of impact ) . o
climate change climate change uncertainties

Species distribution
changes

Northward / upslope
shifts of "cold”
boundaries for various
plant and animal
species

. Ongoing shifts

tracking isotherm
migration

. Range retraction at

"warm” boundaries

1. Lags dueto
population
processes, dispersal
limitations etc.

2. Stress, extreme
events

3. Human land use,
species choice in
forestry etc

Changed migratory Reduced migratory ? ?
patterns and migratory | distances, changed
behaviour migratory directions,
increasing proportion of
sedentary individuals in
some migratory species
Biome shifts including Treeline advance in . Further advance of As above

treeline shifts

Scandes mountains

alpine treelines

. Lagged northward

shift of temperate-
boreal forest
boundary




Terrestrial ecosystems — physiological tolerance and

Class of impact

Impact of recent
climate change

Impact of future
climate change

Relevant
uncertainties

Forest dieback and
stress feedbacks on
productivity

1. Climate-related
dieback in some
species

2. Increased
susceptibility to
pests and
pathogens

. Increased

susceptibility to
spring temperature
backlashes

. Increased

susceptibility to
drought

. Increased

susceptibility to
pests and
pathogens

. System complexity

and process
understanding

. Impacts of non-

climatic abiotic
drivers

. Species and

provenance choice
in forestry

Storm damage and
secondary imacts on
forests

Not demonstrated

. Increased frequency

of wind throw
especially: southern
part of region; older,
recently-thinned and
conifer stands

. Increased damage

by bark beetles in
spruce

. Net effect of soil

temperature, water
content and snow
depth on tree
anchorage

. Changes in wind

strength and storm
frequencies

stress




Terrestrial ecosystems — productivity and carbon sto

rage

Class of impact

Impact of recent
climate change

Impact of future
climate change

Relevant
uncertainties

Ecosystem productivity
changes

Increased NPP and
growth in recent
decades

. Further NPP

Increases in
northern region

. Negative to small

positive NPP
change in southern
region (water
balance)

. Individual and

. Precipitation

. Changes in veg

. Stress effects on

combined effects of
multiple abiotic
drivers

changes in southern
region

composition, land
use, forest
management

vigour and mortality

Ecosystem carbon
storage capacity

changes

Net C sink in recent
decades due to NPP
increase, land use
change

As above

. As above
. Temperature

. Changed

sensitivity of soll
respiration

biogeochemistry in
tundra areas




Marine Ecosystems:
Regime Shift in about 19887
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Marine ecosystems — expected
conseqguences of ...

Increase of temperature

Prevents convection in late winter

Higher metabolic rates

mpact on acclimation capacity

Reduce the general fithess

Reduce enzyme activities

Shift In species composition (phytoplankton)
Enhanced cyanobacteria blooms




Marine ecosystems — expected
conseqguences of ...

Increase In precipitation
Higher river runoff
Decrease in salinity
Higher nutrient input
Higher eutrophication in near coastal areas

Increase in windiness
Strong mixing in winter ® nutrient distribution

Strong mixing in summer ® cyanobacteria ® anoxic
conditions

Remobilisation of contaminants from sediments



Marine ecosystems — expected
consequences of ...

Reduction In sea ice ® mammal survival

Decrease of salinity
Osmotic stress
Shift in species composition (phyto— & zooplankton)
Egg survival
Food quality for fish (growth rate)
Distribution of benthos
Reduction of fithess
Invading species



— BACC conference in Go6teborg, 22-
23 May 2006

— Information on BACC Home page
(http://www.gkss.de/baltex/BACC/)



