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• Drainage Basin:  2.13 Mill. km2

(20% of the European continent)

• 85 million people in 14 countries

• Baltic Sea: 380 000 km2

St. Petersburg:
Northernmost city 
with > 1 million

The Baltic Sea region
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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



The Baltic Sea – Horizontal salinity gradient



Sills and basins determine the water 
exchange and eventually the biogeochemistry 
of the Baltic Sea
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The Baltic Sea



The Baltic Sea – Vertical stratification



The Baltic Sea – Hypoxic and anoxic bottom waters



The Baltic Sea- Major Baltic Inflows – Saltwater intrusions

Fig. 16. Intensity index FM96 (Eq. (2)) of MBIs for the period 1880 to 2014 (extended after Matthäus et 
al., 2008; data from Feistel et al., 2008).
From: Mohrholz et al. 2015 Fresh oxygen for the Baltic Sea — An exceptional saline inflow after a 
decade of stagnation Journal of Marine Systems 148, pp152–166
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The Baltic Sea- Major Baltic Inflows – Saltwater intrusions



Glacier melt and land uplift

Regional sea level change
since 19.000 before present



Land uplift

Global Sea Level Rise 

Rate during 1901-1990 was
1.5 [1.3 to 1.7] mm yr-1

Rate during 1993-2010 was
3.2 [2.8 to 3.6] mm yr-1

Expansion + glaciers can
account for most of this.
Consistent with the sum of
the observed contributions
(high confidence)

From: Climate Change 2013: The 
Physical Basis, IPCC 2013



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 7th Study Conference on 
BALTEX, Borgholm, Öland, Sweden, 10-14 June 2013



BALTEX Phase I: 1993-2002 (Meteorology, Hydrology, Oceanography)
BALTEX Phase II: 2003 - 2012: Second 10 year Phase

BALTEX Phase II 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 II):
Meteorology
Hydrology
Climatology
Oceanography
Biogeochemistry

Important elements are 
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, BACC II)



Baltic Earth Infrastructure

• International Baltic Earth Secretariat 
at Helmholtz Zentrum Geesthacht

• Baltic Earth Science Steering Group  (BESSG) Excellent, active “young” scientists; country 
balance, gender balance, discipline balance, institutional balance, currently 19 members;
meetings biannually 

• Working Groups installed for each GC plus
o WG on Outreach and Communication
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 
• Senior Advisory Board
• Science Plan
• Website, social media
• Publication series, Newsletter
• Publication database
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BALTEX Infrastructure and Activities
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BALTEX Infrastructure and Activities

Baltic Earth 
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Infrastructure

Secretariat

Publications

Website etc. 

Events
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Infrastructure

Secretariat

Publications

Website

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

Newsletter
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BALTEX Infrastructure and Activities

Baltic Earth Conferences
Conferences
Workshops and Seminars
Summer Schools

1st Baltic Earth Conference
Nida, Lithuania, June 2016

2nd Baltic Earth Conference
Helsingør, Denmark, June 2018

Rome, Italy, Nov 2015 HyMex

Vienna, Austria, Apr 2015, Apr 2016 EGU

Hamburg, Germany
May 2014, Mar 2015, Sep 2016



Events
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Workshops and 
Seminars

Topical Conferences

Baltic Earth 
Conferences
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Events

Summer Schools

Workshops and 
Seminars

Topical Conferences

Baltic Earth 
Conferences

Joint Baltic Earth-ESA Workshop on

Remote Sensing applications 
in the Baltic Sea region

Helsinki, Finland

29-31 March 2017
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Baltic Earth Young Scientists

Young Scientist events 
at Baltic Earth Conferences

Summer Schools

Askö 2017

Askö 2016

Askö 2015

Tartu 2015

Vilsandi 2015

Helsingor 2018

Askö 2018



Baltic Earth Young Scientists Facebook GroupTartu 2015



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



https://www.baltic.earth

Baltic Earth 
Science Plan 
2017



• 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

Currently: 6 Grand Challenges



Multiple drivers of regional Earth system changes

from Baltic Earth Science Plan 2017



BACC =

BACC and BACC 2

BALTEX Assessment of Climate Change for the Baltic Sea region
Baltic Earth Assessment of Climate Change for the Baltic Sea region

BALTEX Baltic Earth

2008 2015

Independent review of available puplished knowledge on Climate Change in the 
Baltic Sea region; elaborated by independent international network of researchers 
from the BALTEX/Baltic Earth networks

No „Guru“ work but honest group assessment, attempting to assemble the 
available published knowledge; consensus but also dissensus 



→ Clearly observed increases in temperature (air und water) as well as sea level ; 
connected changes in freezing and melting dates, ice cover,  coastal erosion, 
vegetation periods, plant growth

→ Uncertainties in precipitation and wind

→ Further warming and sea level rise 
expected  (but land uplift in the 
North counteracts sea level rise)

→ Anhropogenic climate warming is but 
one man-made factor for observed 
environmental changes in the region 
(e.g. eutrophication, land use and 
fragmentation, pollution, overfishing)

→ Further research necessary, 
particularly in the role of land cover and aerosols for the regional climate

BACC II Summary



Open Access download BACC I and BACC II

https://www.baltic.earth/BACC2



New Baltic Earth Assessment Reports (BEAR)

Independent reviews of the available knowledge on the Baltic Earth Grand 
Challenges and other related topics

Review paper format published as Special Issue in Open Access Journal

• Salinity dynamics (BE-GC1)
• Land-sea interlinkages (BE-GC2)
• Natural hazards and extreme events (BE-GC3)
• Sea level dynamics and coastal erosion (BE-GC4) 
• Regional variability of water and energy exchanges (BE-GC5) 
• Multiple drivers for Earth system changes (BE-GC6)
• Coupled regional Earth system Modelling (BE topic)
• Climate change and impacts in the Baltic Sea region (BACC III)
• New climate observation systems

Due 2020



Enjoy your time here!
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