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« Basin: 2.13 Mill. km? (~20% of
European continent)

 Baltic Sea: 380 000 km?

* 85 million in 14 countries

e Variable climate and
topography

» Considerable seasonal, inter-
annual, decadal and long-term
variations

« Unique, challenging region for
climate and environmental
studies

 Baltic Sea most (best?) studied
sea in the world?
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The Baltic Sea Catchment Basin = The BALTEX Region

In the north:

I Urban areas
Bare areas
Cultivated land
Pastures and natural grassland
I Open herbaceous vegetation with shrubs
Lichens and mosses
Crcpland-woodland mosaic
. Wetlands
[ ] Snow and ice
Sparse vegetation
I Broadleaved deciduous closed forest
I Broadleaved deciduous open ‘orest
I Mixed closad forest
I Mixed open forest
I Needleleaved closed forest
B Needleleaved open forest
Bl Water
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In the south:
Densely populated, highly industrialized, important agriculture, temperate climate
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The Roots of BALTEX

Baltic Sea Experiment Northern Eurasia Earth
(BALTEX) Science Partnership
(NEESPI)

Chmate Prediction Program
for the Americas (CPPA)

Monsoon Asian Hydro-
L Atmosphere Science Research
N and prediction Initiative

Large Scale African RERREoN ¥ ¥l (MAHASRI)
Biosphere-Atmosphere Multiisciplinans Analysi
Experiment in Amazonia ultidisciplinary Analysis
(LBA) (AMMA}
La Plata Basin Murray-Darling Basin (MDB)

(LPB)
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The Roots of BALTEX

BALTEX founded in 1992 as part of the GEWEX
programme of WCRP

Focus:

The hydrological cycle and the exchange of
energy between the atmosphere and the surface
of the Earth

Our ability to understand, and to predict weather, climate,
and global change depends critically on our capability to
measure and model all processes determining the water
and energy cycles between and within the components of
our climate system. BALTEX, as one GEWEX continental
scale experiment, will provide improved understanding of
these mechanisms and processes.

(From the BALTEX Initial Implementation Plan, 1995)

Major disciplines:
Meteorology, Oceanography, Hydrology

Phase | mostly dealt with the
physical part of the Climate System

www.baltex-research.eu
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BALTEX SSG

BALTEX Science Steering Group: 24 members from 9 countries
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BALTEX Infrastructure and Activities

Science Steering Group:
« 24 members from all countries in the BALTEX region

Working Groups
WG on Radar
WG on Data Management
* WG on the Utility of Regional Climate Models

4 Dedicated Data Centres and Data Policy established
» Meteorological Data Centre (MPI Hamburg)
» Hydrological Data Centre (SMHI)
« Radar Data Centre (SMHI)
* Oceanographic Data Centre (SMHI)

International BALTEX Secretariat at GKSS in Geesthacht

More than 50 participating research organisations in Europe and beyond

National Hydro-Meteorological Services participate actively at all levels

www.baltex-research.eu



No. 13

BALTEX

Newsletter

Oretober 2009

World Climate Research Programme / Global Energy and Water Cycle Expenmment

WCEFP

GEWEX

Summer climate on Bormhelm - BAITEX
co-orgamizes interdisciplinary Summer School

Marens Rechermann (rechormamyaghkosde, Inenatio-
nal BALTEY Secvetratiar ar GESS Retearch Cenre Gog-
sthacht, (rermenyy,  Brien MocKenge (Srmimagudn
d¥) and Eeich Brander (kirmagua dnedk), DITT Agua,
Doy, Anders Omsteds janders. omsedtd gve g1 e,
Lnnersity of Gothendurg, Swaden

Arthe peak ofthe summen from 27 Faly ot 5 Auznst 2008,
BALTEX, the Danish Techriral University (DTU Amaa)
and the University of Gothenburg co-orzanized a Summer
Schoal on the island of Bornholm. ) stodents from acmoss
the Baloc Sea regon and different scientific disciplines
pamupanaimgmdspm:mﬂ:m&ﬂmnp;mmm]am

baith discipline-specfic and interdizciplmary skills related
to the topic of the course: “Climate Impacts on the Baltc
Sea — From Science to Policy™.

The challenge of climate change in the Baltic Sea region
has different facets, and the aim of the course was i
provide a e m&mphmn apmroach to ackle this
challenge. Scientific knowledzs assessment and adwice are
neaded in order to make efective decissons oo policy and
manappment actions which will achieve sociefy objectives
fior the manme and coasial ecosystems of the Balric Sea.

The main pupose of this sommer school was i help
stodents develop skills m and understanding of the
ochservation. modellme. projecton and interpretation of
physical and beological chanees in the Balfic Sea. The
course forussed on the quantitative scienitfic aspects of
climate chanee inpacts m the Baltic Sea, i mt=rachon
and commumication between scienfizts and policy makers
m:ﬂmmgteg&ahﬂnmaﬂmhmxmwﬂl
be increasingly in demand as the societal presames oo
manne ecosystems remain high or perhaps indeaze as
climate chanpes. Thos, one main objectve of te course
was to demonsmate how disciplne-specific knowledee can
coniriuie to real mumagement sohitions at the ecosystem

Elated i ecosysiem-based approachss to manapement
Students wereassizned activities bo developtheir discipline-
specific knowlsdee, leam how the knowledze could be
translated to management and policy actions, and improve
peneral sciemtfic dhills (e oral and written presenfaban
of scentific resulis; aranisation and smucunng of Foap
wutk; collaboration with call=azoes from different nations
mnd disciplines). The course contined bectures, exemises,
dispussion fuarials and proup esencises. Ome type of
EMIp emercse was disoplinespecific (eg related o
Comtinued on page 7

Publications

» Over 300 peer-reviewed journal
articles

» 7 special BALTEX journal issues

» 52 Project Reports

* Newsletter (#14 in preparation)

* 46 International Baltex Secretariat
Publications
(Reports, Strategy and
Implementation documents, Meeting
minutes)

Contents

1 Ssa Leval Change in the Baltic 562 oo 10
21 ASwvey oo BACC 11
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st 15
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BALTEX Infrastructure and Activities

Co-organizer of various international events
« 2008- Tellus-BALTEX Workshop on ,,Biogeochemical Land and Baltic Sea
Interactions driven by Climate and Land Use”, Goéteborg, Sweden

2009 - 2nd Lund Workshop on ,Regional-scale Climate Modelling®, Lund, Sweden
2009 - Intl. Conference on Climate Change: “The environmental and socio-economic
response in the southern Baltic region”, Szczecin, Poland

2009 — 2010 - Summer Schools

2011 - Upcoming 30/31 May 2011: ,,Adapting to Climate Change: Case studies from
the Baltic Sea region* together with BSSSC

International Study Conferences

(120 to 180 participants) Numerous Workshops,

Group meetings

... with 482 presentations,
and 4 special journal issues

www.baltex-research.eu
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BALTEX Phase I. Objectives and Achievements

BALTEX Phase I: 1992 - 2002

Important BALTEX Phase | Goal

» To develop comprehensive coupled regional models for the atmosphere, the
land surface including rivers and lakes, and the Baltic Sea including sea ice;
capable of realistically modelling the water and energy cycles of the BALTEX
region.

The ,BALTEX Box*

L L

<:j> Atmosphere <:>

v [er [s e |»

F Sea Ice R
> | Land
j Baltic Sea Surface
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BALTEX Phase I. Objectives and Achievements

Programme Elements of BALTEX Phase |

(Initial Implementation Plan 1995)

Collection of in situ and Remote Sensing data

Re-analysis of existing data sets

Assimilation of data sets

Process studies including field experiments

Numerical experiments and coupled modelling

www.baltex-research.eu




BALTEX Phase I. Objectives and Achievements
n"E e W' e
Collection of in situ and Remote Sensing data
N R R AN
UL NGy = L o | Aunique precipitation data
¢ < | set established

- Pre-PIDCAP:
(™ /= 350-400 stations
S\ 5 PIDCAP:

‘; VL 4400 stations

TS Post-PIDCAP(1996 - ):
P 3000-3700 stations

PR PIDCAP: Pilot Study for Intensive Data
Collection and Analysis of Precipitation

LN —_*. . .
IR AN B BALTEX Meteorological Data
G \ Centre (BMDC) at MPI-M

Fe) mul'l.
e ]
- g =
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BALTEX Phase I. Objectives and Achievements

Collection of in situ and Remote Sensing data

<
s o BALTRAD and BRDC
Weather Radar Data

37 Contributing radars (black)
25 Candidate radars (red)
7 countries presently active

Continuous production of datasets
since 19909:

« 2 km composite, every 15 min

« 3 and 12-hour gauge-adjusted
accumulation

« Wind profiles, every 15 min

Innovative quality control methods

BALTEX Radar Data
Centre (BRDC)
at SMHI

e e www.baltex-research.eu




BALTEX Phase I. Objectives and Achievements

Numerical experiments and coupled modelling

Two coupled model systems developed:

- BALTIMOS (BALTEX Integral Model System) ’? )
by the Max Planck-Institute for Meteorology /

; Max-Planck-I fiir Meteorologie (g:3)
iIn Hamburg, Germany Wi i ;‘,‘(m'}*‘ﬂzﬂ‘ R A )

DEKLIM

« RCAO (Rossby Centre Regional Atmosphere-Ocean)
at the Rossby Centre of the Swedish Meteorological Rossby Centre
and Hydrographical Institute (SMHI), Norkopping, Sweden SMHI

www.baltex-research.eu



BALTEX Phase I. Objectives and Achievements
Numerical experiments and coupled modelling
BALTIMOS: Coupling Scheme
Momentum flux
Latent heat flux Latent heat flux e
+ b > n
< Sensible heat flux g Sensible heat flux g
e — - O > -
% g LW radiation flux % LW radiation flux "'m“"
S0 | ° — = — ‘ @
0 o SW radiation flux 2 SW radiation flux ’-P'
~@n | o o o g 0
— O Precipitation Precipitation D
> = + 3 » 3
A 3 8_ Mean sea level Q
pressure
»o ® = Q
=2 = ' 12
= — Surface temperature % Sea Surface Temperature 8
. " g Sea Ice Temperature 6
Soil wethess < =
” Fractional sea-ice cover
- T f'\
BALTIMOS
Runoff River discharge &
components —| Lateral transport scheme of LARSIM — g \ ~
A )
- <Y

Max-Planck-Institut fiir Meteorologie |
Max Planck Institute for Meteorology .

DEKLIM




BALTEX Phase I. Objectives and Achievements

Numerical experiments and coupled modelling

BALTIMOS: Model Components and Resolution

Baltic catchment with river routing
and sub-catchments

Atmospheric model REMO (Atmospheric):
 Horizontal Resolution: 1/6° (~ 18 km)
* Vertical resolution: 20 levels

» 121x181 grid points

Hydrological model LARSIM (Soil):
 Same horizontal resolution as REMO
 Model area is the Baltic Sea catchment

Ocean/lce model BSIOM (Ocean):

* Horizontal resolution: 5km

* Vertical resolution: 60 levels
» 239 x 269 grid points

Coupling through air-surface fluxes
without flux correction:

The coupling time step between

all components is 1 hour

Max-Planck-Institut fiir Meteorologie /5_\:‘

Max Planck Institute for Meteorology




BALTEX Phase I. Objectives and Achievements

Numerical experiments and coupled modelling

BALTIMOS Daily mean 2—meter Temperature [°C]

BALTEX Total

APR JUL

atT

Max-Planck-Institut fiir Meteorologie /g )

Max Planck Institute for Meteorology

Uncoupled — Coupled

SN
B—ue“!-T'.’l"_Qj




BALTEX Phase I. Objectives and Achievements

Numerical experiments and coupled modelling

BALTIMOS — Validation of Runoff

Monthly discharge gauge: Hohensaaten (Odra)

O measured discharge

m discharge coupled model

Odischarge uncoupled model

Discharge m3/s

Mrz 02
Apr 02
Jun 02
Jul 02
Aug 02
Sep 02
Okt 02
Nov 02
Dez 02
Jan 03
Mrz 03
Apr03
Mai 03
Jun 03

Month

Max-Planck-Institut fiir Meteorologie /
Max Planck Institute for Meteorology 5

\KS _OF

DEKLIM



BALTEX Phase I. Objectives and Achievements

Numerical experiments and coupled modelling

BALTIMOS: Major Inflow Event January 2003

Bottom Salinity January — March 1993

Andreas Lehmann, IfM GEOMAR

d41.0-33.0

28.0-31.0

R7.0-29.0

20.0-27.0

23.0-25.0

21.0-23.0

19.0-21.0

17.0-18.0

15.0-17.0

13.0-15.0

11.0-13.0

9.0-11.0

7.0-8.0

5.0-7.0

3.0-5.0

LAND

2

DEKLIM

IFM-GEOMAR :




BALTEX Phase I. Objectives and Achievements

Numerical experiments and coupled modelling

The coupled system RCAO for the Baltic Sea Rosshy Centre

N Rosshy Centre Regional Atmosphere Ocean Model

RCAO <
RCA <
\

\ 4
1
|

V.

Ralf Doscher, Markus Maier Aloyp




BALTEX Phase I: Objectives and Achievements

Numerical experiments and coupled modelling

Control & scenario time slice experiments
with the regional coupled model RCAO:

2 driving Global Circulation Models
HadAM3H (Hadley Centre) RCAO-H
ECHAM4/OPYC3 (MPI-HH) RCAO-E

2 C0, Emission Scenarios
A2: High Emissions
B2: Low Emissions

30 year control run 1961-1990
30 year scenario run 2071-2100

Examples in BACC

Control

Rossby Centre | SIMHI

A2

Scenario time slice
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BALTEX Phase II: Objectives and Activities

BALTEX Phase II: 2003 - 2012

s
s 0
s 5 BALTEX Phase Il
q) S
E 2
o <
o c Strengthened Interaction with :
g Stakeholders and Decision Makers 2L E CTile KO LIt
=[] [ ' | ' |
(&) . .
T =
Q@ Improved Tools for Climate Variability legEgeeies]
= 0 Cycles under
Q u Water Management and Change
2— & Change

~

Energy and Water

Cycles

Basic Research

BONUS

PORTAL

BACC

BALTEX Phase |
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BALTEX Phase II: Objectives and Activities

4 Biogeochemical cycles and transport processes within the regional
Earth system under anthropogenic influence

Funded by BONUS

PORTAL

Baltic-C

Building predictive capability regarding the Baltic Sea

organic/inorganic carbon and oxygen systems j' BONPgTE
Gothenburg University (Anders Omstedt) and 6

parties from 4 countries

ECOSUPPORT
Advanced modeling tool for scenarios of the Baltic Sea

SUPPORT ecosystem to support decision making BONUS
SMHI (MarkusMeier) and 10 parties from 7 countries

~ T Amber

Assessment and Modelling of Baltic Ecosystem

! Response BONPE{TE

: Baltic Sea Research Institute Warnemiinde

s (Joachim Dippner) and 10 parties from 4 countries

www.baltex-research.eu
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BACC

BALTEX ASSESSMENT OF CLIMATE CHANGE
for the Baltic Sea Basin

BACC contributes to objectives 2, 4 and 5 of BALTEX Phase I

Background

Regional climate change assessments needed (IPCC has been
doing global climate change assessments since 1990); the Baltic
Sea basin is a convenient region due to the vast amount of
material available (also partly inaccessible previousely).

Purpose

of BACC is to provide the scientific community and the public
with an assessment of ongoing and future climate change in
the Baltic Sea Basin. This is done by reviewing and assessing

published scientific knowledge on climate change in the
Basin.

First systematic scientific effort for assessing climate change and its impact in
the Baltic Sea Basin and its sub-regions.

More than 84 authors from 13 countries have contributed on a voluntary basis.
> 2000 references, ~ 10 % non-English literature.
No additional or external funding was needed.

No interest or influences from political organizations or NGOs; strictly scientific.

BACC Book published in January 2008



BACC and HELCOM

BALTEX ASSESSMENT OF CLIMATE CHANGE
for the Baltic Sea Basin

The report is based on the BACC material
but condensed to 59 pages with a focus of
the marine environment of the Baltic Sea. It
has been approved by the HELCOM
contracting governments of 9 countries and
the European Commission.

An exemplary cooperation of a climate-
related research program and an
intergovernmental body

(Outreach to stakeholders and decision
makers)

BACC Il with HELCOM as a partner
currently underway with the BACC Il

Assessment Report planned for 2014

Baltic Sea Environment Proceedings No. 111

Climate Change in
the Baltic Sea Area

HELCOM Thematic Assessment in 2007

Helsinki Commission
Baltic Marine Environment Protection Commission




BACC

BALTEX ASSESSMENT OF CLIMATE CHANGE
for the Baltic Sea Basin

Book Structure

Chapter 1
Introduction and Summary
Lead Authors: Hans von Storch, Anders Omstedt

Chapter 2
Past and current climate change
Lead Authors: Raino Heino, Heikki Tuomenvirta, Valery Vuglinskiy, Bo Gustafsson

Chapter 3
Projections of future anthropogenic climate change
Lead Author: L. Phil Graham

Chapter 4
Climate-related change in terrestrial and freshwater ecosystems
Lead Author: Benjamin Smith

Chapter 5
Climate-related marine ecosystem change
Lead Authors: Joachim W. Dippner, llppo Vuorinen

Annexes
Various authors provide up-to-date background “textbook” knowledge on all aspects of
BACC




BALTEX ASSESSMENT OF CLIMATE CHANGE
for the Baltic Sea Basin

Major statements of BACC

1. Past and current climate change

2. Projections of future anthropogenic climate
change




Past and current climate change

BACC

BALTEX ASQESAMENT OF GLIMATE GHANGE Alr Temperature

Changes in Baltic
Sea basin near-

I surface air
temperature for the
period 1871-2004
relative to 1961-

[l 1990

Temperature Anomaly (°C)
o

1 | |

,\Q %Q QQ QQ ,\Q Q ,bQ D‘Q QJQ b“ ,\Q %Q QQ QQ
KN M . L A G S, S S O S

Significant positive trend with regional and seasonal variations

« Warming trend in the north: + 1 °C; in the south: + 0.7 °C per 100 yrs
(basin: + 0.85 °C)

« Warming trend Trend is largest in spring

» Regional change is slightly larger than on the global scale
(IPCC-AR4: + 0.74 °C per 100 yrs)




Past and current climate change

BACC

sawtex asacesue of Sumatc suanaz  Precipitation

mm

950

900 | Large spatial and seasonal

850 variations of precipitation, but

trends towards...

800 —
750 ' gl More rain in winter and spring
700 - Lo [ Less rain in summer
650 | . (especially in the south)
600 7 h _ Overall slight increase
550 — I

1
500 @

450 T T T I I I I I | | I | ]
1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Year

Variation of annual precipitation amount over Denmark,
1874-2004 (Cappelen and Christensen 2005)




Past and current climate change

BACC

BALTEX ASSESSMENT OP CLIMATE CHANGE River ice cover duration

Volkhov-Volkhovo

200 -

—_—

Ice cover
duration,days
(@)] E)\ (@)]
o o o o
1 1

‘be“b‘LQ)Qb(‘bq/Q)Q

Years

Changes in river ice cover duration (Volkhov river, Russia)




Past and current climate change

BACC

BALTEX ASSESSMENT OF GLIMATE CHANGE Seaice in the Baltic Sea

THE MAXIMUM EXTENT OF ICE COVER IN THE BALTIC SEA ON THE WINTERS 1718/20 - 2007/08

420000

Extremely

severe
360000 +

Severe
300000 +

240000 +

Area km®

180000 -+

Average

| I | g i
120000 ! ‘ |1 | H ' ! |
Mild
50000 | I -

Extremely
mild

0
BRI O O AR MR S L R S RN U SRR A

& & Winter 2007/2008
Winter mildest ever recorded




Past and current climate change
BACC |

BALTEX ASSESSMENT QF CLIMATE CHANGE Wind and storminess

30

20

Npoeso

10

0 -
1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000

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

There is NO trend in windiness or storminess over the Baltic Sea Basin!




Past and current climate change

BACC

BALTEX ASSESSMENT OF CLIMATE CHANGE
for the Baltic Sea Basin

Assessment of Baltic Sea water temperature 1900-2000

BY5 Temperature annual means at 80m

Bornholm Sea

0 T v T T T T T T T T
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 200

Years 1902 - 2000

Data inhomogeneities prevail, but sea surface and deep water temperatures

Baltic Sea water temperature

7,00

F9 Temperature annual means at 100m

6,00

5,00

Bothnian Bay

4,00

O

(=]

= 3,00

2,004

1,00

0,00

 — .

*
Yo & °

1900 1910 19

shows a significant positive trend since about 1970.

No salinity trends over the last century.

20 1930 1940 1950 1960 1970 1980 1990 2000
Years 1903 - 2000




Past and current climate change

for the Baltic Sea Basin €aleve

Map of absolute vertical crustal
movement (mm/year), based on
data by Ekman (1996) and
Rosentau et al. (2007).




Past and current climate change
BACC |

for the hhkga Basin Sea |eve|

Assessment of Baltic Sea water level:

Post-glacial uplift versus eustatic sea level rise, Stockholm

1 ! ! ! ! 1 ! ! I ! ' I ! | ! 'I
300 [
290 [
280 |
270
260 [
250 [
240 [
230 [
220 [
210 [
200 [
190 [
180 [

Isostatic sea level change =
land uplift due to post-glacial rebound
1
Eustatic sea level =
water level rise due to global effects

Annual average (cm)

1770 1800 1830 1860 1890 1920 1950 1980

Fig. 2.54. The sea level in Stockholm 1774-2002. The linear trend is computed for 1774-1884 and extrapolated
to 2002 (reproduced from Ekman 1999, recomputed and extended)




BALTEX ASSESSMENT OF CLIMATE CHANGE
for the Baltic Sea Basin

Major statements of BACC

1. Past and current climate change

2. Projections of future anthropogenic climate
change




BACC

BALTEX ASSESSMENT OF CLIMATE CHANGE
for the Baltic Sea Basin

Projections of future anthropogenic climate change

» ... are constructed by feeding assumed emissions of greenhouse
gases and aerosols into quasi-realistic models of the climate system

* Future emissions cannot be predicted; only plausible and consistent
visions of the future (i.e. scenarios) are possible

* Neither scenarios nor projections are predictions

* Regional Climate Models are used to downscale Global Climate
Model Information (e.g. PRUDENCE project)




BACC projections

BACC RCM projections for 2071-2100
e T i v T et relative to 1961-1990 (A2 scenario):
Air Temperature Animation
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BACC projections

BACC RCM projections for 2071-2100
P T relative to 1961-1990 (A2 scenario):
Precipitation animation
Manadsnederbérd (SRES A2) -- avvikelse fran perioden 1961-1990 1961
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BACC projections

27500
25000
22500
20000
17500
15000
12500
10000
7500 Total Baltic Sea
Drainage Basin

Change of river flow to Baltic Sea basins 2071-2100

Baltic Proper

Bothnian Bay

T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Gulf of Finland

T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Gulf of Riga
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Total Discharge (m?/s)
Today

RCAO - HadCM3/AM3 - A2
RCAO - ECHAM4/OPYC3-A2
=== RCAO - HadCM3YAM3 - B2
=== RCAO - ECHAM4/OPYC3-B2

T T T T T T T T T T T 1
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...lower salinities expected...




BACC projections
BACC

T s o ra savae. Seaice projections

Mean number of ice days simulated by RCAO

0 20 40 60 80 100 120 140 160 180 200 220 0 20 40 60 80 100 120 140 160 180 200 220 0 20 40 60 80 100 120 140 160 180 200 220
Present winter For the period 2071-2100 For the period 2071-2100
using the B2 emission using the A2 emission

scenario scenario




Past and current climate change

BALTEX ASSESSMENT OF CLIMATE CHANGE _
for the Baltic Sea Basin Terrestrial ecosystems

The expected future warming is associated to a possibly accelerated
continuation of the present trends in

(i) Earlier spring phenological phases,
(i) Northward species shifts
(ii) Increased growth and vigour of vegetation

2071-2100
RCAO-ECHAM-A2

1961-1990

Terrestrial ecosystems in the south are projected
to be a carbon source by the end of the century

Net ecosystem exchange (kgC m=2yr’)

| |
02 -015 01 -005 O 005 01 015 02

<«— sequestration emission —>»




Past and current climate change

BACC

for the Baltic Sea Basin

. increase of temperature...

Higher metabolic rates

Impact on acclimation capacity
Reduce the general fithess
Reduce enzyme activities

Shift in species composition
(phytoplankton)

Enhanced cyanobacteria blooms

. reduction in seaice...

* Ringed seal survival

Impacts on marine ecosystems

. 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




BALTEX in summary

BALTEX is an international, interdisciplinary research programme and
network for the Baltic Sea drainage basin.

BALTEX research deals with the Earth system of the entire Baltic Sea
catchment including terrestrial and marine ecosystems.

An important element are climate variability and change and related
Impacts on ecosystems.

BALTEX develops long-lasting strategic partnerships
with stakeholders such as HELCOM and BSSSC.

BALTEX Phase Il terminates in 2012

Successor programme in open discussion

Go to our website

www.baltex-research.eu

www.baltex-research.eu
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Thank you




