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e Drainage Basin: 2.13 Mill. km?
(20% of the European continent)

¢ 85 million people in 14 countries
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The Baltic Sea region

The North ...

- extensive forests, mostly
coniferous

\Z

sparsely populated
mostly rocky coasts
subarctic climate in winter

The South...
intense agriculture

9

- densely populated
- mostly sandy coasts
9

moderate climate in winter
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GEWEX programme of WCRP

BALTEX was founded in 1992 as part of the t J ' 112 Helmholtz-Zentrum
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GEWEX REGIONAL HYDROCLIMATE PROJECTS
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BALTEX was founded in 1992 as part of the GEWEX programme of WCRP

The hydrological cycle and the exchange of energy between the atmosphere
and the surface of the Earth (pysical part of the climate system)

Major disciplines: Meteorology, Oceanography, Hydrology
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Major outcomes of BALTEX Phase | (1992-2003:
Building of research and observation network; data exchange and availability,
development of coupled regional atmosphere-land-ocean models
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BALTEX Phase Il: 2003 - 2012: Second 10 year Phase 111} Geesthacht
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BALTEX Phase Il has evolved into an environmental research network dealing with the
Earth system of the entire Baltic Sea catchment including terrestrial and marine biogeochemical cycles

Scientific disciplines (in Phase ll): L L
Meteorology <::;'> Atmosphere ¢:{>
Hydrology
Climatology 1 1

wlepr | H c INu c | Inu EP|H
Oceanography { +v1
Biogeochemistry E Sem o ne | Anthropo-
<;:f|> i C sphere
Important elements are Baltic Sea qR—‘ Land Surface

Climate variability and change
and related impacts on the environment and the human sphere

BALTEX Assessment of Climate Change for the Baltic Sea basin (BACC)
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Baltic Earth launched at the
7t" Study Conference on BALTEX in June 2013
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Baltic Earth — Earth System Science for the Baltic Sea region

Vision of the new programme
To achieve an improved Earth System
understanding of the Baltic Sea region

* Interdisciplinary and international collaboration
(conferences, workshops, etc.)

* Holistic view on the Earth system of the Baltic Sea

region, encompassing processes in the atmosphere, on

land and in the sea and also in the anthroposphere

* “Service to society” in the respect that thematic

assessments provide an overview over knowledge gaps
which need to be filled (e.g. by funded projects)

e Education (summer schools)

Inherits the BALTEX network of scientists
and infrastructure

Baltic Earth

Earth System Science for the Baltic Sea Region
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Baltic Earth Infrastructure . . .
Baltic Earth Science Steering

* International Baltic Earth Secretariat Group as of June 2014

at Helmholtz Zentrum Geesthacht

 Baltic Earth Science Steering Group (BESSG)

Excellent, active “young” scientists; country Chair

balance, gender balance, discipline balance, Markus Meier, Head of Physical

institutional balance, currently 19 members; Oceanography, Baltic Sea Research Institute,

meetings biannually Germany

* Working Groups installed for each GC plus

Vice-Chair

O WG on Outreach and Communication
Anna Rutgersson, Professor of

O WG on Education
O WG on the Utility of Regional Climate
Models WG on the Assessment of Scenario
Simulations for the Baltic Sea 1960-2100
e Senior Advisory Board

Meteorology, Uppsala University, Sweden

e Science Plan

e Website, social media

e Publication series, Newsletter
* Publication database
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Baltic Earth Science Plan
and Grand Challenges

* Flexible science plan with a continuously on-going
definition of core research questions which are
identified to be key scientific issues, so-called “Grand
Challenges” (GCs)

New Grand Challenges will be identified at conferences
and by using assessments of existing research by
dedicated working groups. Grand Challenges are
envisaged to be research foci for periods of about 3-4
years (then terminated or updated)

The new programme will communicate with
stakeholders and research funding agencies to promote
funding relevant for the Grand Challenges

International embedment
(GEWEX, Future Earth)

Current Grand Challenges

e GC1: Salinity dynamics in the Baltic Sea

* GC2: Land-Sea biogeochemical feedbacks in the Baltic
Sea region

e GC3: Natural hazards and extreme events in the Baltic
Sea region

* GC4: Understanding sea level dynamics in the Baltic Sea

e GC5: Understanding regional variability of water and
energy exchanges

e GC 6: Multiple drivers of Earth system changes in the
Baltic Sea region

* The human impact will be assessed at all levels,
wherever possible and meaningful

e Website: www.baltic.earth
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Earth System Science for the Baltic Sea Region

Secretariat

International Baltic Earth
Secretariat (IBES)

Address:

Internaticnal Baltic Earth Seoretariat
Helmholtz-Zentrum Geesthacht
MMax-Flance-Strale 1

0-215802 Geesthacht

Tel: +458-4152-87-18832

Germany

E-mail: balticearth{atihzg.de (replace "[at)” with
ll@ll’

For details on IBES staff, click here

The Internaticnal Baltic Earth Seoetariat {IBES) as a focal support point for Baltic Earth is located at the
Helmholtz-Zentrum Geesthacht {until 1 November 2010: GKS5 Research Centre) in Geesthacht, Germany.
The Baltic Earth Seoetariat’s tasks cover in particular:

# o support the Baltic Earth Science Steering Group, Working Groups and Panels in their activities,
and to provide preliminary reviews of their work,

= to maintain connections with all participating research groups and with all cperaticnal data and
numerical modelling centres for Baltic Earth,

* to prepare for international Baltic Earth meetings, workshops, seminars and conferences, and to
provide assistance for reports by Baltic Earth scientists and to international research groups and the
research and public community at large, and

= to inform participants about ongoing activities which may be of relevance to their work.

Since January 2002, GKS55 [Helmholtz-Zentrum Geesthacht as of 1 November 2010) has been the only
sponsor of the Internaticnal BALTEX (now: Baltic Earth) Seoetariat, covering salaries for the staff
members, infrastructure and travel support.

s s 15 Helmholtz-Zentrum
s 523 Geesthacht

Zentrum fiir Material- und Kiistenforschung



Baltic Sea Environment Proceedings No. 111
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Climate Change in

the Baltic Sea Area

HELCOM Thematic Assessment in 2007

Springer Earth System Sciences
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Ein Handbuch zum Forschungsstand
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Ostseekliiste im
Klimawandel

Eaos, Yol. 95, No. 13, 1 April 2014
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Baltic Sea Environment Proceedings No. 1

The BACC Il Author Team PAGES 108-110
From Russia ir: the east to Sweden, Denmark,
and Germarny in the west, reaching south o
of the Crech Republ, Sovakia, and
Uitraine, the Baltic Sea watershed drains
neaddy 20X of Europe (sce Figure 1). lnthe
tngiy populacd south, the temperae climaie

r Climate change in the Baltic Sea Ar
HELCOM thematic assessment in 20

hasts intensive agriculture and industry. In the
north, the landscape s boread and rural. I
the Baltic Sea itself, complex bathymetry and
stratification patterns as well a3 extended
hypooac and anoae deep waters 33d 1o the

An Earth System Science Program
for the Baltic Sea Region

heriting the BALTEX network of people and
insiong 2t nfrastracsare, incloding the
BALTEX secretariat, conlerences,

and publication seriex and s scentific leg-
acy [Reckermann of al, 2011, and relerences
therein] Like 3 progenitoe, Balic Exth aems
1o contribute 1 the understanding 3 of regoenl
encrgy, water, and matter Sz and ther of
fects on the regional climate Thus, the vison
of Baltic Earth = %0 achicve an improved
Earth system understanding of the Baltic Sea
fegion, weh 3 moee holssc view that encom .
pxnugncm:: n lhe smosphere, land,

diversity. Yet in recest htory, the
across the Baltie Sea region have been more
than physicak In the mad-20th century, the
watershed was splet o twa

The rise of the kon Curtain in the wake
of World War Il had a tremendous effect en
the exchange of scentific nlormtion in the
region, driving 3 wedse through a mature
research community and a strong scientific
mdrastructure. Buiding on this pee-Cold War
hisiory, soon after the Berfin Wall i, the
Haltic Sea Experiment (BALTEX) began, 3
project imtended 1o promote reseasch and
autreach activities conceming the melsoml-
ogy, lydrology, oceanngraphy, regional clima.
sclogy, and, in its hiter phase, biogeochemistry
aof the Baltic Sea region. This project, in tum,
hedped reforge the connections between the:
research comeunities from the exnt and the
west

Now, afer 20 years of successhul research
asworking, BALTEX (1950-2017) has been
succeeded by Baltic Earth, an expanded peo-
gram with a revised locus on Earth system
science. Relunched in June 2011, Baltic Exrth
& Ewiting inferestod scentsts 1o collaborate
and contribute 1o i&s nplemontation.

Baltic Earth and the Legacy of BALTEX

Alshough Baltc Earth will face new chal-
lenges, it has been given a head start by in-

Helsinki Commission
Baltic Marine Ervironment Protection Commission

Br H.E. M Mexx A Rurassos, so
M. Reoxrmware

w3 and

panpd

From its very beginning, BALTEX had beeny
part of and contribesed 1o the Global Erergy
and Waler Exchanges Project (GEWEX), withim
the World Qimate Research Programme
(WCRF), and Baltic Earth will contimue this
I

legacy.

In the coming years, the efforts of Bakic
Easth will be guided by specific grand chal
lenges defined by the program that pose ma-
jor méerdisciplinary research Questions that
shisches ol the Baltic Sea regon can belp
arswez. Thematic amexsnents of particular
reseasch iopics compiled by expert groups,
such as the BALTEX Assessment of Qimate
Change for the Baltic Sea Basin (BACC
bt Sfwrww baltccarth co/BACCT) [ee
Reckermann o ol, 2008) will help Baltic Earth
scicntists iderddy gaps = current knowled ge
ard will gurde the development pars ©
address these grand chlerges

L
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fig. | The Baltc Sea
desc

-harge (Q) cxlcmiated
[Arbeimer et 2002] and weh anraal moan sea
diagram shows the
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dratnape bastn Decther weh the spatial vartabdtty i el meon water
ittt the Hydrologacal Prediciions for the Envtronment (HYPE) mode!
surfoce sty &

the Balir Sea Thes salesty
calculoted weh the Rossby
Metooradopteal and
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Badkground Upcoming Events

Geand Challenges For past events ook

\Working Groups here...

Brojects
Publications
Crganisation

International
Baltic Earth Secetarist

The BACC Blog

Events
Internal

How to icipate

Second Assessment

of Climate Change for
1% Baltic Earth the Baltic Sea Basin
Conference
Multiple drivers for Baltic Earth stands for the vision to achieve an improved Earth system unc- =n. This means that the
Earth system changes research disciplines of BALTEX continue to be relevant, but 8 more + ‘“ ‘@ssing processes in the
in the Baltic Sea reqion atmosphere, on land and in the sea as well as in the antroposphe- ‘e to BALTEX. Specific
Wids, Curcnian Sgit grand research challenges represent interdisciplinary ress~ a( the coming years. A
Lithuania major means will be scientific assessments of particlh - approach, which shall help
12 - 17 June 2016 to identify gaps and inconsistencies in the cu~ e _uucture [secretariat, conferences, BACE | download

publications) and the network {pecple sr-” ) .ogo, being very similar to the BALTEX
logo, but still distinctly different.
L]
WebSIte etc. BACC I A science plan is curs a , o a continuously on-going definition of core research i
guestions which - _unallenges for research. These will be identified at conferences ¥
and by g~ N ® . aedicated working groups {following the BACC approach). Research =

+ Helmholtz-Zentrum foci are p ar will communicate with stakeholders and research funding sgencies to
| Geesthacht promote fur
Centse for Maserals andl Coastal Research w

Climate Impacts

on the Baltic 5ea:
NEWS z
From Science
' to Policy
Baltic Earth Seminar at Fehmarnbelt Days 2018 "Exchanges ketween the Nerth and Baltic Seas - A scientifie Schoad of Ervamreremal Reveirh—

Announcements ovarview™. ity i i
Presentations online_here...

* Herth Sea Climate Change Assessment new online availakle as Open Aseess! Congratulatiens fer this O
tremendous effort! T

=

&

Interview with students and lecturers about the Askd Summer School...

EaTeveneke. A short note by the Baltic Sea Centre of Stodholm University

Assessment Report of the Gulf of Finland published

The Finnish Envircnment Institute S%YKE has published an assessment of the Gulf of Finland,
compiling the research results of over a hundred Finnish, Russian and Estonian researchers. The

n includes recent information on issues such as eutrophication, hazardous
ies, noise, maritime traffic, and plasticwaste. The publication is the most
If of Finland “Year aranoed bv the countries. The publication includes for
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Regional Climate Change in the Baltic 5ea region and its impacts on marine and terrestrial environments
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TUESDHY, 30 AUGU ST 2046 THE BACC Il BOOK [2015)
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Hans yon Storch and will be posted with

The summear sonool IS sso
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niles e refrain from insuiting language:
ot b= o The point. Please gise pour
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Website etc.

BACCGROUND

Pzt by Marcus Flackarmann ot [T.38 Mo commants

The BACE Bilog Is an open platiorm o
echiange views and Commens aibou Te
TUESDAY, 8 DECEMBER 20135 BACET project (WL TEX and Baitc Earn
Azzammmer of Climate Changs for e
Eailtic Sea Basin).

1st Baltic Earth Conference, Mida, Lithuania, 13-17 June

T ragilonsl climats changs
2016: Call for Papers open! amm e ez 1 e Sars Sas

basin was published In Jarrsary 2002
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The soope of Fils firs? Balic Eard calliad BACT (BALTEX -
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Stockholm Vhte ol e Earih
University  Baltic Earth AsT e et
Summer Schools A Doctoral Students Conference
International advanced PhD course on r
Challenges for Earth system science
) in the Baltic Sea region:
Impact of climate change From measurements to models
on the marine environment
with special focus co-organized by the
the University of Tartu and Baltic Earth

on the role of changing extremes

co-organized by the
“Baltic Ecosystem Adaptive Management” (BEAM) and Baltic
Earth programmes and funded by BEAM

University of Tartu and Vilsandi Island

Estonia
Askd Laboratory, Trosa, Sweden 10 - 14 August 2015
24 - 30 August 2015 - ’

Eursgean Linkn
Ewropean Socisl Fund  Ieesdsng in your fubars
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€9 FINNISH METEOROLOGICAL INSTITUTE j
T =
Baltic Earth

Baltic Earth Workshop on

Natural hazards and extreme events in the Baltic Sea region

Finnish Meteorological Institute, Dynamicum, Helsinki

30-31 January 2014

Workshops and

Seminars e I -
SY K E

Gulf of Finland
Baltic Earth Year 2014

Earth System Science hor the Baltic Sea Region

Baltic Earth - Gulf of Finland Year 2014 Modelling Workshop on

Using modelling as a tool to ensure sustainable development
of the Gulf of Finland-Baltic Sea ecosystem

A scientific workshop in support of the Guif of Finland Declaration

Finnish Environment Institute { SYKE), Helsinki 24-25 November 2014

I GULF OF
FINLAND Gulf of Finland J

Year 2014 )
Baltic Earth

An open Baltic Earth PhD seminar in connection to the Gulf of Finland Final Scientific Forum

Exchange processes between the Gulf of Finland and other Baltic Sea basins

Tallinn, Estonia, 19 November 2015
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Workshops and
Seminars

Baltic Earth

Earth Sprtem Sdence for the Baltic Sea Region

Climate modelling and impacts

from the global to the regional
to the urban scale

An international scientific seminar

10 March 2015

Holcim Auditorium
HafenCity Universitat

Obersesalles 15, 20457 Hamburg, Germany

Scope of the seminar is to give an overview over the current
state of research in the fields of global and regional climate
modelling, and the impacts on the regional and urban scales,

Posters related to the seminar topic are invited to be presen
Poster abstract and registration deadline is 2 March 20
There are no fees involved.

Thiz open seminar is organised in connection with the 4* Baltic
Earth Science Steering Group Meeting by the International
Baltic Earth Secretariat at Helmholtz-Zentrum Geesthacht in
cooperation with HafenCity Universitdt Hamburg (HCU) and the
Cluster of Excellence CliSAP of Hamburg University, which stands
for , Integrated Climate System Analysis and Prediction™

Baltic Earth is the research network for Earth system science
in the Baltic Sea region. www.baltic-earth.eu

HafenCity Universitit

HCU | s cl i == po
" -w- Universitat Hamburg '&b

¥ FORSCHUNG | BEK LB | DER RILEURG

<==>DKRZ z

DEUTEHES
LI AR EEHEHPEN TR

Max-Planck-Institut
tur Meteorologie
++ Helmholtz-Zentrum
l

Geesthacht
Irumfur Matenal- und Kiistenforschung

£

1000 Unlmhgltz-Zentrum
A joint acht

HyMex-Baltic Earth and Coastal Research
— Workshop

ENEA
Rome, Italy
5-6 November 2015

Announcement
and Call for Papers
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Workshops and
Seminars

Centre for Materials and Coastal Research
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FEHMARNBELT
DAYS 2016

HAMBURG
20-22 SEPTEMBER

Exchanges between the North and Baltic Seas —
A scientific overview

HafenCity University Hamburg, Germany
21 September, 9 - 12:30

Joint Baltic Earth-ESA Workshop
on

Remote Sensing applications
in the Baltic Sea region

Helsinki, Finland

29-31 March 2017

EGU

Regularly organizing sessions at

large international conferences

QAGU

American Geophysical Unlon




Events

Topical Conferences

2nd International Conference

Climate Change -

The environmental and socio-

economic response in the
southern Baltic region

Szczecin, Poland
12 - 15 May 2014

NERS )
> . 2 (
| —
~US }
< Wind
Q?Ec\’f‘

Baltic Earth

First Announcement

3rd Lund Regional-scale
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Baltic Earth Science Plan and Grand Challenges

\3

* Flexible science plan with a continuously on-going definition of
core research questions which are identified to be key scientific
issues, so-called “Grand Challenges” (GCs)

* New Grand Challenges will be identified at conferences and by
using assessments of existing research by dedicated working
groups. Grand Challenges are envisaged to be research foci for
periods of about 3-4 years (then terminated or updated).

* The human impact will be assessed at all levels, wherever
possible and senseful
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e GC1: Salinity dynamics

e GC2: Land-Sea biogeochemical linkages

* GC3: Natural hazards and extreme events

e GC4: Sea level and coastal dynamics of the Baltic Sea

e GC5: Regional variability of water and energy exchanges

e GC6: Multiple drivers of regional Earth system changes




+ Helmholtz-Zentrum
» Geesthacht

entre for Materials and Coastal Research

\3

GC1: Salinity dynamics in the Baltic Sea

Andreas Lehman, GEOMAR
Kai Myrberg, FMI
Piia Post, University of Tarttu

* |Interrelation between decadal/climate
variability and salinity

e Water mass exchange and major Baltic
inflows

e Regional salinity distribution/variability and
associated circulation patterns (including
salinity fluxes between the coastal areas and
the open sea and within the sub-basins)

Elken and Matthaus (2008)
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Gergor Rehder, IOW
Karol Kulinski, 10-PAN
Benjamin Smith, Lund University

e C, N, P cycles studies for the understanding
. . . . Atmosphere L
primary production mechanism and organic — E;:ig Aoderela e
L : Acidic rain /77777777 Vi
matter transformations in the Baltic Sea A oo g

e Transformations and pathways of terrestrial -— T River o Catchment
Cr Ar Cog biological production * area m
organic matter, influence of the terrestrial North Sea Cr>Co + O,

input on the carbonate system Tmixing | sinking

e Extension of the databases with the missing Cr= Car* 02/ NO,/ SO,

bacterial decomposition _. /%

ey

terrestrial loads data of the key chemical

Surfacé e
sediment -

substances (e.g. Neva River)

Deep -
sediment %'\

Omstedt et al
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Jaari Haapala, FMI
Anna Rutgersson, Uppsala University
Martin Stendel, DMI,

e Society is very sensitive to extreme geophysical
events that have severe implications for human life,

generate economic losses and influence ecosystems

* A natural disaster links extreme geophysical events
to ecosystems and society (in particular weaknesses
in ecosystems and society)

e Understanding the underlying causes of natural
disasters increases the ability to predict the
occurrence and severity and may save human lives

as well as mitigate economic losses

_Flooding at DMI
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Photos: Martin Stendel and Finn Majlergaard
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Ralf Weisse, HZG
Anders Omstedt University of Gothenburg
Birgit Hunicke, HZG

e Future sea level changes on time scales from
seasons to decades (mean and extreme sea

levels)

e A systematic comparison of tide-gauges and
high resolution satellite products, more high-
resolution ocean and atmosphere-ocean
regional simulations of the Baltic Sea are
becoming available

e Consistent analysis of all data sets is needed

g ) F . A o 20°E E wE
/ ! N ¥
65 | = | § \ | ) .
21012345678 & BTV
- + L
Vertical Deformation [mmva]  |{7.7| @
200k Bde ° J il
m s
| C}l’_/ iR
{ |\
¢ / v ou uLzaumo /
0 EJo | e il
% ) ® Y [z4]© * ¥ fruauocgunn. f,l y f
- i s /
Q f { 7y FATES ' P PETARSAR ariln KoB5TAD
i il 'v.usu.na A / ”f
8 o [ ) mmnf 11116 f
[Mo®  [ig 5 7 / e
[09}.0 \ 1 | .ninﬁe ,]g/nt o
2 4 : = -
55 = P e oo Pt o \ \} ;"&J: , (wmxb i
c .{b‘s 05][13] b ¢ B \ )4 unnnz;nl 7
EnS 4 3 9 \\hh g
09 e F"D D TR < nquﬂu_gu D! &
[.: j.f p 0 ity HORNBAI
29 2 O EX .‘] 2 KOBERHAH rm'S'"Um R KLapeDa
-12]e 5
0* olod] 8- e s \\, 5 ;ﬂ—~
=7 - mnniu UNDE:" =%
5 ol23) ‘] e} \ 3 \ . “EWNOUISCIE
;_D_ 8 WE N'E 0°E

Estimations of crustal deformation rates in the Baltic Sea Region
derived by different methods. From Richter et al. (2011) and Harff
et al. (2010).
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GC5: Regional variability of water and energy G
exchanges in the Baltic Sea region

Sergej Zhuravlev, Saint-Petersburg State University
Irina Partasenok, Centre for Hydrometeorology
Franz Berger, DWD

e The observation of atmospheric processes

e The diagnosis of natural variability of energy and

water components

* The improved description and modelling of
atmospheric processes

* The extended and continuous evaluation of

atmospheric processes with conventional

meteorological/hydrological observations GROUNDWATER FLOW

e The modelling/prediction of short- and long-term
water and energy exchanges
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Juris Aigars, University of Latvia
Anneli Poska, Lund University
Marcus Reckermann, Helmholtz-Zentrum Geesthacht

* A mixture of interwoven factors, such as regional climate

change, eutrophication, pollution, fisheries, hydrographic

engineering, agricultural and forestry practices and land

1. Atmosphere
2. Qceanography
3. Chemistry

4. Microbiology
5. Scrubber
6. Menitoring

cover change are responsible for the current situation and

of potential importance as drivers of future changes.

e There is a need for increased cooperation among
researchers having specialised knowledge of different

components of the coupled biophysical-societal system.

From Marine

» Key disciplines include meteorology and climate science, s T R oL

oceanography, hydrology, marine, terrestrial and
freshwater ecology, microbiology and biogeochemistry,
economists, human geographers, political scientists and
engineers.
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changes

Humans

Habitat Degredation and
Fragmentation

Greenhouse Gas
Emissions

|
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Species Migration
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Vegetation
Acidification L
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Water Cycle ' \ R
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from Baltic Earth Science Plan 2017
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