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The Baltic Sea region



The Baltic Sea region

St. Petersburg:
Northernmost city
with > 1 million

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

e 85 million people in 14 countries

e Baltic Sea: 380 000 km?



The Baltic Sea region

The North ...

- extensive forests, mostly
coniferous

- sparsely populated

- mostly rocky coasts

- subarctic climate in winter

The South...

- intense agriculture

- densely populated
- mostly sandy coasts
%

moderate climate in winter



Baltic Earth -

Earth system science for the Baltic Sea region

Vision of the programme

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

Interdisciplinary and international collaboration
(conferences, workshops, joint projects 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)
Education (summer schools)

Inherits the BALTEX network of scientists and
infrastructuren

Succeeds BALTEX since the 7t Study Conference on
BALTEX, Borgholm, Oland, Sweden, 10-14 June 2013
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Infrastructure

Website
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Publications

International Baltic Earth Secretariat
Publication Series (ISSN 2198-4247).
13 issues to date

Newsletter " e



Publications

Special Issues



Events Baltic Earth Conferences
BALTEX Infrastructure and Activities Confe rences
Workshops and
Seminars
Summer Schools

®
®

2nd Baltic Earth Conference
Helsinger, Denwrk, June 2018 ‘

@® st Baltic Earth Conference
9o ® Nida, Lithuania, June 2016

Hamburg, Germany
May 2014, Mar 2015, Sep 2016

‘ Vienna, X6, REFSIH) Jpteayional BALTEX Secretariat GEWEX/GHP Meeting, Boulder,
19 October 2017 Plus... dedicated sessions at AGU and EGU! "

' Rome, Italy, Nov 2015 HyMex
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Conferences
Workshops

Seminars



Events

Summer Schools



Baltic Earth Young Scientists
Summer Schools

Young Scientist events
at Baltic Earth Conferences



Baltic Earth
Young Scientists

Facebook Group



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 human impact will be assessed at all levels, wherever

possible and senseful



Baltic Earth
Science Plan
2017

baltic.earth



6 Grand Challenges with WGs

GC1: Salinity dynamics

GC2: Land-Sea biogeochemical linkages

GC3: Natural hazards and extreme events

GC4: Sea level and coastal dynamics of the Baltic Sea
GC5: Regional variability of water and energy exchanges

GC6: Multiple drivers of regional Earth system changes

plus...

Baltic Earth Working Group on Coupled Regional Earth System Modelling (ii)
Baltic Earth Working Group on Outreach and Communication (ii)

Baltic Earth Working Group on Education (ii)

Baltic Earth Working Group on Regional Seas (ii) (web page in preparation)

Baltic Earth Working Group on the "Baltic Sea Model Intercomparison Project”



Baltic Earth Status report 2017-2018

Highlights

MedCORDEX-Baltic Earth-COST Workshop on “Regional Climate System
Modelling for the European Sea Regions”, Palma de Mallorca, Spain, March 2018

2"d Baltic Earth Conference “The Baltic Sea in Transition” in Helsinggr, Denmark,
June 2018

4% Summer School on Askd, Sweden, August 2018

Workshop on “Multiple drivers for Earth system changes in the Baltic Sea
region”, Tallinn, Estonia, November 2018 (with BONUS, HELCOM and ICES)

15t Baltic Earth Winter School in Warnemiinde, March 2019

Initiation of Baltic Earth Assessment Reports (BEAR), 2018-2020



Aftermath of the 2"d Baltic Earth Conference: baltic.earth/helsingor2018




Past year: Workshops, meetings, conferences, conference sessions and summer schools

e Session “Addressing Environmental Challenges Through Research Infrastructures and
Cooperative Networks with an Emphasis on Marine and Coastal Regions”
at AGU Fall Meeting in New Orleans, 10-15 November 2017;

’

e Workshop on “Coupled atmosphere-ocean modeling for the Baltic Sea and North Sea’
at Leibniz Institute for Baltic Sea Research Warnemiinde, Germany, 7- 8 February 2017,

o , Riga, Latvia, 5-6 March 2018

e International MedCORDEX-Baltic Earth-COST Workshop on “Regional Climate System Modelling for
the European Sea Regions”, Universitat de les llles Balears, Palma de Mallorca, Spain, 14- 16 March
2018;

» 2nd Baltic Earth Conference ,, The Baltic Sea Region in Transition“, Helsingor, Denmark, 11-15 June
2018; ; Abstracts, presentation pdfs, session summaries and
more at https://baltic.earth/helsingor2018/aftermath.html

o , Helsing6r, Danemark, 10 June 2018

e 4th Baltic Earth Summer School in Ask6, Schweden, 20-27 August 2018



Planned: Workshops, meetings, conferences, conference sessions and summer schools

* Kickoff meeting for the
at the Leibniz Institute for Baltic Sea Research Warnemiinde,
Germany (22 November 2018);

* Baltic Earth Workshop on “Multiple drivers for Earth system changes in the Baltic Sea region”,
Tallinn University of Technology, Tallinn, Estonia, 26-27 November 2018;

12t Baltic Earth Science Steering Group Meeting and BEAR Author Group Meeting, Tallinn, Estonia,
28 November 2018

* Workshop of the (February
2019)

* 1st Baltic Earth Winter School “Analysis of Climate Variability”, Warnemiinde, Germany, 22-29
March 2019;

* Baltic Earth Session “Climate and other drivers of change: Interlinkages, ramifications and impacts
in coastal regions” at EGU General Assembly, 7-12 April 2019, Convener: Marcus Reckermann; Co-
Conveners: Ute Daewel, Helena Filipsson, Markus Meier, Markus Quante

* Baltic Earth contribution to the , Stockholm, Sweden, 19-23 Aug 2019
e 5th Baltic Earth Summer School on Asko, Sweden, August 2019

* Baltic Earth Workshop on “Hydrology and hydrological modelling in the Baltic Sea region”, in
association with the 100" Birthday of the State Hydrological Institute, St. Petersburg, Russia,
November 2019

 3rd Baltic Earth Conference, June 2020 (venue open)



Grand Challenges

GC1: Salinity dynamics
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GC3: Natural hazards and extreme events

GC4: Sea level and coastal dynamics of the Baltic Sea
GC5: Regional variability of water and energy exchanges

GC6: Multiple drivers of regional Earth system changes



Peculiarities of the acid-base system in the Baltic Sea



GC2: Land-Sea biogeochemical linkages
Key publications

0 Hammer K., Schneider B., Kulinski K., Schulz-Bull D.E. 2017 Acid-base properties of Baltic Sea
dissolved organic matter. Journal of Marine Systems 173, 114-121.

o Kulinski K., Szymczycha B., Koziorowska K., Hammer K., Schneider B. 2018 Anomaly of total boron
concentration in the brackish waters of the Baltic Sea and its consequence for the CO, system
calculations. Marine Chemistry 204, 11-19.

o Turner DR, Edman M, Gallego-Urrea JA, Claremar B, Hassellov I-M, Omstedt A, Rutgersson A 2017
The potential future contribution of shipping to acidification of the Baltic Sea. Ambio, Springer,
Open Access, October 2017

o Saraiva S., H. E. M. Meier, Helén Andersson, Anders Hoglund, Christian Dieterich, Robinson Hordoir,

and Kari Eilola 2018 Baltic Sea ecosystem response to various nutrient load scenarios in present
and future climates. Clim Dyn (2018). https://doi.org/10.1007/s00382-018-4330-0.

Text book

o Schneider B, Miuller JD 2018 Biogeochemical Transformations in the Baltic Sea.
Book: Oceanography, Springer Netherlands, p p110,
eBookISBN 978-3-319-61699-5, DOI 10.1007/978-3-319-61699-5,
Hardcover ISBN 978-3-319-61698-8



Grand Challenges

GC1: Salinity dynamics
GC2: Land-Sea biogeochemical linkages

GC3: Natural hazards and extreme e~ s
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GC5: Regional variability of water and energy exchanges

GC6: Multiple drivers of regional Earth system changes



GC4: Sea level and coastal dynamics in the Baltic Sea
Key publications

o Hunicke B, Zorita E, von Storch H 2017 The Challenge of Baltic Sea Level Change. Coastline Changes
of the Baltic Sea from South to East, Springer, Online ISBN 978-3-319-49894-2

o Harff J, Deng J, Dudzinska-Nowak J, Frohle P, Groh A, Hiinicke B, Soomere T, Zhang W 2017 What
Determines the Change of Coastlines in the Baltic Sea? Coastline Changes of the Baltic Sea from
South to East, Springer, Online ISBN 978-3-319-49894-2 https://link.springer.com/chapter/
10.1007/978-3-319-49894-2 2

o Karabil S 2017 Influence of Atmospheric Circulation on the Baltic Sea Level Rise under the RCP8.5
Scenario over the 21st Century. Climate 5(3):71, doi:10.3390/cli5030071 http://www.mdpi.com/
2225-1154/5/3/71

o Placke, M., H. E. M. Meier, U. Grawe, T. Neumann, and Y. Liu 2018 Long-term mean circulation of

the Baltic Sea as represented by various ocean circulation models. Frontiers in Marine Science,
5:287. doi: 10.3389/fmars.2018.00287

Text book:

o Harff J, Furmanczyk K, von Storch H (eds) 2017 Coastline Changes of the Baltic Sea
from South to East. Coastal Research Library, Volume 19 Springer,
ISBN: 978-3-319-49892-8 (Print) 978-3-319-49894-2 (Online) https://link.springer.com/book/
10.1007/978-3-319-49894-2



Grand Challenges

GC1: Salinity dynamics

GC2: Land-Sea biogeochemical linkages

GC3: Natural hazards and extreme events

GC4: Sea level and coastal dynamics of the Baltic Sea

GC5: Regional variability of water -~ * 2nergy exchanges
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GC6: Multiple drivers of regional Earth system changes
Key publications

o Jutterstrom S., H.C. Andersson, A. Omstedt, J.M. Malmaeus 2014 Multiple stressors threatening the
future of the Baltic Sea—Kattegat marine ecosystem: Implications for policy and management
actions. Marine Pollution Bulletin 86 (2014) 468—-480.

o Derek T. Robinson, Alan Di Vittorio, Peter Alexander, Almut Arneth, C. Michael Barton, Daniel G.
Brown, Albert Kettner, Carsten Lemmen, Brian C. O'Neill, Marco Janssen, Thomas A. M. Pugh, Sam S.
Rabin, Mark Rounsevell, James P. Syvitski, Isaac Ullah, Peter H. Verburg 2018 Modelling feedbacks
between human and natural processes in the land system Earth Syst. Dynam., 9, 895-914, 2018



Multiple drivers of regional Earth system changes

from Baltic Earth Science Plan 2017



Initiation of the BEAR Reports
and collaboration with HELCOM

 Comprehensive assessment reports for the Grand Challenge
(GC) topics

* Series of peer reviewed papers in the frame of a special issue

e Serve as final reports for the Grand Challenges of the first
phase of Baltic Earth

* Author Group Meeting in Tallinn, 28 November 2018

 BACC Il will be one of these BEARs, in close collaboration
with HELCOM

e Startin late 2018
* Projected finalization in 2020



Thank you



