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» Climate of the Gulf of Finland region Is
changing.

» The rate of changes will strongly depend on
the near-future actions of the mankind.

» The level of confidence, or the lack of
certainty, in future projections vary between
climatic variables, seasons and areas.



ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Climate is the long-term (~ 30 year)
statistics of weather

Weather during the past 30 days in Helsinki
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Increasing annual mean temperatures
over the period 1950-2018
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v Recordings of the annual mean temperature over the period 1950-2018
show linear trends of 0.3-0.4°C decade™

v Fluctuations from year to year

How does the future climate look like
g in the Gulf of Finland region

METEOROLOGISKA INSTITUTET

s e WIthIN ONeE, two or three generations?

Data source: https://www.ecad.eu//download/millennium/millennium.php



Stronger warming of cold than hot extremes
over the period 1950-2018

Cold Hot °C per decade
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Ref: Lorenz et al. (2019); https://doi.org/ 10.1029/2019GL082062



Complex responses of snow conditions
to climatic variability and changes

Finland in 1961-2014
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: : : : : : : % Decreasing
v" Increasing fraction of wintertime rainfall in southern Finland sea ice cover

v' Decreasing annual maximum snow depth in ~ 85% of the country.

v" In almost half of Finland's area, the decrease in max snow depth occurred
despite increasing snowfall.

v Increasing annual snowfall amounts in ~ 60% of Finland.

ILMATIETEEN LAITOS
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FINNISH HETEOROLOGICAL INsTITOTE Ref: Luomaranta et al. (2019), DOI: 10.1002/joc.6007
Taru Olsson (personal communication)



Uncertainties in climate change projections
schematically

climate climate
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Climate model (+) ++
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Emission scenarios ++
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Source: J. Raisanen (Univ. of Helsinki)



Temperature (°C)

The rate of warming depends on future
greenhouse gas emissions

i Helsinki ,  Emission scenarios
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« Beyond 2050, uncertainty in climate change increases
substantially due to uncertainties in emission scenarios.
« Adaptation to climate change is needed alongside mitigation
METEOROLOGISKA INSTITUTET 8
% FINNISH METEOROLOGICAL INSTITUTE Data sources: IPCC (2013); ECA&D; ICOS Carbon Portal; NOAA ESRL;

CDIAC: Ruosteenoja et al. (2016)



Northward migration of temperature zones

1981-2010 2050s under RCP4.5 2050s under RCP8.5

-

Annual mean temperatures (°C)

CO, emssions

<+— RCP8.5
Multi-model means based 2
on 28 CMIP5-GCMs g
£ .
S +— RCP8.5
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Emission scenarios Ref: Jylha (2018)



Decreasing coastal sea ice thickness

1971-2000 2040s under RCP8.5 2080s under RCP8.5

Kemi
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Annual maximum coastal sea ice

. . . CO, emssions
thickness (cm) in typical past and +<— RCP8.5
future winters.

ILMATIETEEN LAITOS )
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE )
1950 2000 2050 2100 Ref: Luomaranta et al. (2014),

Emission scenarios DOI: 10.3402/tellusa.v66.22617

CO, emssions (PgC/yr)
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More precipitation in winter

- uncertain sign of the change in summer

GoF in winter

High agreement
on an increasing
trend
Best-estimate
for the rate of
change:

~ 2.5% /10yr

Hatching: more than 75 % of I t > E = ...L . ! : ! ¥

the climate models agree on
the sign of change
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Dec-Feb Jun-Aug

Trends in seasonal precipitation sum (% / decade)

CO, emssions (PgC /yr)

GoF in summer

Small/uncertain
changes in
precipitation
totals

Heavier rain
events

From 1981-2010 to 2035-2064, RCP8.5, R EE

multi-model means (28 GCMs, see Ruosteenoja et al. 2016)



Even less solar radiation in winter
- somewhat more sunshine in summer

Dec-Feb

GoF in winter GoF in summer

* High agreement )
on a decreasing
trend

« Best-estimate
for the reduction
rate:

1-1.5% /10yr

* High agreement
on an increasing
trend

* Best-estimate
for the growth :
~0.5% /10yr

GoF in autumn

,* Increases by
/. ~1% /10yr

4 M

Trends ih incident solar radiation (% / decade)

Hatching: more than 75 % of ﬂ L_k_k_k__—
the climate models agree on b b

the sign of change
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multi-model means (28 GCMs, see Ruosteenoja et al. 2016)



More frequent strong westerly winds in autumn
Sep-Nov

0 Mean scalar
wind speeds:
no pronounced
changes
(in autumn to
strengthen by a
few percent per
century in GoF).

—-40 -20 O 20 40 60 100

Projected changes (in percent) in the bivariate
frequency distribution of geostrophic wind
components
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% From 1971-2000 to 2070-2099, RCP8.5,

More common
westerly winds
Less common
easterly winds

Black dots: > 80% of the
climate models agree on
the sign of change

Grey dots:> 66% of the
climate models agree on
the sign of change
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Ref: Ruosteenoja et al. (2019), DOI: 10.1175/JCLI-D-19-0023.1
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» Climate of the Gulf of Finland region is
changing.

» The rate of changes will strongly depend on

the near-future actions of the mankind.

« Beyond 2050, uncertainty in climate change increases
substantially due to uncertainties in emission scenarios.

» Global sea level will continue to rise beyond 2100
even if the Paris Agreement is followed. (SROCC, 2019)

» The level of confidence, or the lack of
certainty, in future projections vary between
climatic variables, seasons and areas.
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Information about climate and climate change

For citizens, decision makers, etc.

Available in three languages: -1— =S
Hosted by FMI together with the Finnish Environmental Institute (SYKE)
Many forms:

Background articles

Sector-specific mitigation and adaptation articles

Tools

Visualizations, researcher video interviews, bite-size videos,
infographics, quiz

Learning assignments for upper secondary schools

News section + Facebook

hange forces birches to adapt to
new conditions

er plants to

A project called BETUMICS led by the Urnversity of Eastern Finland =
currently studying how different birch speces adapt to new climate
and ght condtions. Clmate change makes days warmer, not
onger.

Read more » »

Read more » »

w FINNISH METEOROLOGICAL INSTITUTE



w
=
2
=
T
n
z
-
<
)
o
(]
-
o
14
(o]
w
=
w
=
I
o
Z
Zz
w

METEOROLOGISKA INSTITUTET

ILMATIETEEN LAITOS

o

NSNS N se0centee Wa 00 00,0
R e H I o
NN

kirsti.jylha@fmi.fi

Thank you for listening!
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CLIMATE CHANGE, HUMAN IMPACTS
AND MARINE ECOSYSTEMS






15000 Scientific papers published on climate change
(SCOPUS)

Global Change Biology

Global Change Biology (2015), doi: 10.1111/gcb.13106

10000 Global impacts of the 1980s regime shift

PHILIP C. REID'**, RENATA E. HARI*, GREGORY BEAUGRAND'**, DAVID M.
LIVINGSTONE®, CHRISTOPH MARTY®, DIETMAR STRAILE’, JONATHAN
BARICHIVICH®?, ERIC GOBERVILLE"?, RITA ADRIAN'?, YASUYUKI AONO'', ROSS
BROWN'?, JAMES FOSTER'?, PAVEL GROISMAN'#'* PIERRE HELAOUET', HUANG-
HSIUNG HSU'®, RICHARD KIRBY?, JEFF KNIGHT'7, ALEXANDRA KRABERG'®, JIANPING
LI1'%2% TZU-TING LO?', RANGA B. MYNENI??, RYAN P. NORTH*??, ]. ALAN POUNDS?*,
TIM SPARKS?%:26:27.28 RENE STUBI??, YONGJUN TIAN®?3!, KAREN H. WILTSHIRE'®,
5000 DONG XIAO®? and ZAICHUN ZHU?*?*

'Sir Alister Hardy Foundation for Ocean Science, The Laboratory, Citadel Hill, Plymouth PL1 2PB, UK, *Marine Institute,
Plymouth University, Drake Circus, Plymouth PL4 8AA, UK, *Marine Biological Association of the UK, The Laboratory, Citadel
Hill, Plymouth PL1 2PB, UK, *Eawag, Swiss Federal Institute of Aquatic Science and Technology, Uberlandstrasse 133, CH-8600
Diibendorf, Switzerland, *Centre National de la Recherche Scientifique, Laboratoire d'Océanologie et de Géosciences (LOG), UMR
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SHIFTS IN TIME SERIES
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LOCAL WEATHER
Increase in

* air temperature

* precipitation

* wind speed
\_ 5

Intensification of
discharges R S W

Changes in ice and«
snow conditons

{ Increaseinseaand |
£ lake temperature [N O At

—~—

Weak and delayed
responses to the biota

Increase in sea level
and wave height

ol

Decrease in
salinity




OH I JUST KNOW THIS
IS GONNA MESS WITH
THE ECOSYSTEM.
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A BALTIC SEA
~ MUD CRAB AND ROUND GOBY
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Modelled round goby counts
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\/ EXPERIMENTS ONDIET
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Laboratory experiments

1 m? of benthic prey in 10 days
no prey species preference
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Concentration of Ntot (umoIN L™)
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APPEARANCE OF NOVEL FUNCTIONS (TOP-
DOWN PREDATION, EFFICIENT BURROWING)

EFFECTS ARE PROPAGATING
BEYOND THE NIS HABITAT!
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CONSEQUENCES OF IMPACTS

i

* Intensification and diversification of human induced pressures
* Increasing loss of habitats

Changes in siltation and light regime

Abrasion

Nitrogen and phosphorus enrichment

Input of organic matter

Smothering

Substratum loss
Introduction of non-indigenous species

Multiple unspecified pressures

Litter

Selective extraction of species
Introduction of non-synthetic compounds

Introduction of synthetic compounds

Introduction of other substances
Salinity regime change I
Aesthetic pollution

Introduction of radionuclides

Water flow rate changes I
Introduction of microbial pathogens I
Thermal regime change

Noise

Electromagnetic changes

Selective extraction of non-living resources

o
—— W — e e W N N - -

0 10 20 30 O 10 20 30 O 10 20 10 20 30
Sublittoral soft Sublittoral hard Deep sea Broad scale
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Need for data and analysis demanding assessment schemes.
But there are disconnections of flow from science (too specific) to policy (too large scale).

Gradients of disturbance to an algal canopy and the

a
modification of an intertidal community

The Baltic Sea Action Plan

A new environmental strategy
for the Baltic Sea region




Impact index

* Too simple to capture the existing complexity of the real world examples.
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LOCAL WEATHER
Increase in

* air temperature

* precipitation

Global climate change » wind speed
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Intensification of
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- d SOLUTION

*) Simple-to-use online tool

THE TOOL QUANTIFIES INTERACTIVE EFFECTS OF ALL HUMAN IMPACTS
ON KEY ECOSYSTEM ELEMENTS AT LOCAL SPATIAL SCALE.

lanWise4Blue Hello Jonne!

GENERAL _
Cumulative impact of different human pressures on nature assets

Baa Human uses

/@ nature values

Hanka P .1'
o
ea
 aacd
%

B impact matrix

»® Human impact

Human impact on nature assats
Kohtla-Jarve

) Rakvere
= Human impact on natur

s Bird - Benthos feeders |
M2 Bird - Fish feeders (% I

Slantsy

Paide

[ Bird - Migration routes
O Birds - Wintering areas

- Herring spawning

- Pikeperch spawn
[Jz) Fish - whitefish spawni
[ 2 Habitat - Charophytes
[ Habitat - Fucus (% lost)
O] Habitat - Furcellaria (%
[ Habitat - Higher plants
[ Habitat - Richness flore &5
[ Habitat - Suspansion fe
[ Seals - All species (% k
[ HD - Sandbanks (% lost
i+ HD - Mudfiats and sanc

Valga

Esti, HERE | Esri, HERE

e Viljandi Tartu J
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MAP AND MODEL DISTRIBUTIONS

a My
L/ Response
variable:
point data of species
: ® o

.

E’redictor variables:

GIS-layers of
environmental data

Spatial
modelling
algorithm

Prediction:
species densities

TR e

w
Model assessment

e importance of
predictors

e relationships
between predictors |
and response

e model validation

-~

.
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THE TOOL
1. COMBINES LAYERS OF KEY NATURE ASSET VALUES.

2. CONTAIN RULES (KNOWLEDGE) ON HOW DIFFERENT HUMAN PRESSURES
AFFECT DIFFERENT NATURE ASSETS.

3. USERS CAN UPLOAD POLYGONS OF HUMAN USE AND THEN PORTAL
INTERACTIVELY QUANTIFIES ENVIRONMENTAL IMPACTS OF THESE PRESSURES

AT LOCAL SPATIAL SCALES BASED ON THE CURRENT BEST AVAILABLE
KNOWLEDGE.



Extract data from
relevant publications

positive ecosystem
service impacts

negative impacts

Meta-analyses and
calculation of effect sizes

N — 4
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CUMULATIVE IMPACT
ASSESSMENT

21.083,32.010

Combine effect coefficients with
distributions in impact assessment tool
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Human uses

Select type

dredging v

windpark
fish farming

APPLICATION 1: SELECTION OF THE BEST SCENARIO

Assessment of the cumulative impacts considers manageable
pressures (e.g. windpark construction) in the context of the
impacts of unmanageable pressures (invasive species)

shipping
underwater cables

commercial fishing
harbours
military activities

wastewater discharge outlet|
mussel and algal cultivation
— . -

B =5 1
S e a

Invasive specles

Selec

ttype

=
Feary

m

Mud crab

Impacted
nvironmental layer P Impact magnitude (km2) .’

area (km2)
233.779057

Layers

Bird - Benthos feeders

-

C

[#] Bird - Benthos feeders

Bird - Fish feeders

Bird - Migration routes

Fish - Herring spawning areas
Fish - Pikeperch spawning areas

Fish - Whitefish spawning areas

bl Habitat - Charophytes

Habitat - Fucus

Habitat - Furcellaria

Habitat - Higher plants

" — Habitat - Richness flora and fauna
Habitat - Suspension feeders
Habitat - Zostera

Seals - All species

7 — /




- APPLICATION 2: CONSERVATION PLANNING

N Sweden
N’ :

Estuarine, Coastal and Shelf Science 229 (2019) 106380

Contents lists available at ScienceDirect

Estuarine, Coastal and Shelf Science

ELSEVIER journal homepage: www.elsevier.com/locate/ecss

Marine protected areas modulate habitat suitability of the invasive round )

goby (Neogobius melanostomus) in the Baltic Sea 2

Mark Holmes™", Jonne Kotta”, Anders Persson®, Ullrika Sahlin®

* Research Unit in Emvironmental and Evohurionary Biology, Universicy of Namur, Namr, Belgium

® {iniversity of Tarn, Estonian Marine Institure, Maealuse 14, 12618, Tallinn, Estonia

© Department of Biology - Aquatic Feology, Lund University, 223 62, Lund, Sweden

“ Lamd University Gentre for Environmenral and Climate Research, 223 62, Lund, Sweden

ARTICLE INFO ABSTRACT

Keywords: Biological invasions are one of the leading causes of biodiversity loss worldwide. Given that eradication of
Protected areas invasive species is not usually a practical option, conservationists may attempt to limit their impacts through the
Invasive species designation and management of protected areas. Here, we investigate the effect of marine protected areas on the
;Z‘;n = habitat suitability of an invasive species, the round goby (Neogobius melanostomus). By modelling its environ-

mental niche space in the Baltic Sea, we demonstrated that gobies prefer shallow, warmer waters, sheltered from
significant wave action. They are more likely to be found near areas of intense shipping, this being their primary
method of long-distance dispersal. Comparison of the goby's occurrences inside/outside protected areas in-
dicated that suitable habitats within protected areas are more resistant to the round goby's invasion compared to
adjacent unprotected areas, however the opposite is true for suboptimal habitats. This has important ecosystem

i with marine reas providing mitigation measures to control the spread of
round goby in its optimal habitats in the Baltic Sea environment. Being subjected to reduced human impacts,
native species within protected areas may be more numerous and diverse, helping to resist invasive species
incursion.

Poland

Estonia

Lithuamnia

Latvia




- APPLICATION 3: IMPACT MITIGATION

balticeye.org/en/pollutants/policy-brief-advanced-wastewater-treat
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ADVANTAGES

. Sophisticated, factual and up-to-date...

...but easy-to-use for environmental managers, planners and policy makers.

New data and impact types

Veronal,
.
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Croatia [\ T 4% A
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Geological records of the past -
clue to understanding of the
Gulf of Finland environment and
climate change
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Introduction. Geology and climate change

Climate change .....?

Warming (or global warming) N 10
Cooling Imam >
Rain e s
Heat N 4
Frost N :
Water I s
Sea-level I
Weather Im
Ecology I
Sun N 1
City W 1
CLIPLIVE [ 1
Polar bear N 1
Trend N 1

Lie NN 1
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Introduction. Geology and climate change

HELCOM
List of parameters in the climate change fact sheet

Primary parameter (effects)

Temperature (air) and heatwaves

Temperature (sea) and heat waves

Large Scale Atmospheric Circulation (e.g airpressure, AMO, NAQ)
Sea ice and extreme events

Salinity and saltwater inflows

Changes

Microbial community and -processes
Sea leve pelagic habitat Shipping -

Wind an Benthic habita Tourism
Solar rac fish

Built structures (incl. offshore renewable energy constructions and maintenance)
Precipité \waterbirds Fisheries
Waves a pjarine Mamm_Aquaculture

Sedimer Non Indigenou Nutrient concentrations and eutrophication
Run-off . Acidification _Harmful algal blooms (HABs)

Riverine Pollution and hazardous substances
Oxygen concer
Human health

Ecotoxicology

Patogens
Ecosystem fun' fipoding

Erosion and sedimentation
Ecosystem services
Marine Protected Areas (MPA's)

Blue Carbon storage capacity, biological carbon pump etc B
The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019




Introduction. Geology and climate change

“Great
Geological
Controversy”

Abraham Gottlbb James Hutton
Werner

Neptunism is a theory of late 18th century, proposing that rocks formed from
the crystallization of minerals in the early Earth’s

Plutonism is the geologic theory that the igneous rocks forming the Earth originated
from intrusive magmatic activity, with a continuing gradual process of weathering
and erosion wearing away rocks, which were then deposited on the sea bed,
reformed into layers of sedimentary rock by heat and pressure, and raised again

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019




Introduction. Geology and climate change

Prof. Sergey

) ) Romanovsky,
Geological time VSEGEI

4 billion years of Earth history = 1 year

A =]
Cenozoic |7

January 1, 00:00 — formation of Earth,
March 28 - first bacteria,
December 12 — golden age of
dinosaurs,

December 26 — dinosaurs’ extinction,
December 31, 01:00 — first common ancestor
of man and monkey;

December 31, 17:30 — first Australopithecus,
December 31, 23:56 — first Neanderthaler,
December 31, 23:59:56 — Christmas

Da
ink




Introduction. Geology and climate change
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COST OceanGov: Land-Sea Interaction.
Coatal zone management out of geological perspective, October 1-2, 2019, Gdansk



Introduction. Geology and climate change

St.Petersburg

>
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Introduction. Geology and climate change
-

_ CocHosas ropa
. CocHoBasn ropa-1

The Gulf of Finland Science Days “Facing our common Future”
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Marine sediment archives — research goals

Palaeoenvironment (e.g. paleoclimate) records

1. Tree-Rings
Record changes in temperature and precipitation, as well as more localized
changes such as fire, insect attacks, and earthquakes over last 14, 000 years

2. Ice cores

Provide information on yearly changes in temperature, precipitation,
atmospheric composition, volcanic activity, wind patterns, and atmospheric
greenhouse gases for last 800, 000 years)

3. Speleothems

(formations that result from deposition of minerals from groundwater)
Indicate climate changes (mostly precipitation) over thousands to hundreds of
thousands of years

4. Corals
Records past temperature and salinity, impact of short-term climate events such
as El Nifo and La Nina

https://www?2.usgs.gov/landresources/lcs/paleoclimate/archives.asp

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019



Marine sediment archives — research goals

Palaeoenvironment (e.g. paleoclimate) records

Sediments of lakes, sea and ocean (e.g. sedimentary rocks)
Transported by wind, water, ice, and, less commonly, biologic agents. Various proxies
for past climate and environment are preserved, such as pollen and plant remains,
molecular fossils, algae, charcoal, and planktic and benthic organisms. Provide a
means to study past climates throughout most of Earth's history (since 3.9 billion
years old)

Ocean

1 cm sample in long cores — 1000 to 10000 years

The Baltic Sea

1 cm sample in long cores — about 10-15 years in long cores
1 cm sample in surface sediment — about 1-2 years

1 cm within technogenic depressions (sand mining) — several
months

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019




Marine sediment archives — methods. Field work

Subbotom
(acoustic-seismic)
profiling

AR

Multibeam
echosounding

W

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019




Marine sediment archives — methods. Field work

Niemisto corer
Gemini corer
Multicorer

s “ = — :
The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019




Marine sediment archives — methods. Field work

el

N-1303 (VSEGEI), 2018

«

Aranda (SYKE, GTK), 2009

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019




Marine sediment archives — methods. Field work

w

IODP Expedition 347:
Baltic Sea basin

‘ll |ODP

INTERNATIONAL OCEAN
DISCOVERY PROGRAM

fa

ACADEMY OF FINLAND

EC&RD

EUROPEAN CONSORTIUM FOR
OCEAN RESEARCH DRILLING

ESTUARY

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019




Marine sediment archives — methods

Color Scan Gotland Basin Core 211660-5

Core F40
Sampled during ,,Aranda” cruise
(2009) in frame of BONUS INFLOW
project

Courtesy to Jan Harff

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019



Marine sediment archives — research goals, methods

and outcomes
M  On-board measurements and
subsampling

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019



Marine sediment archives — research goals, methods
and outcomes

Facies/ sediment fabric and grain-size compositon

Provide information on processes that produce the fine structure
(fabric) of muds

Physical processes
Chemical processes
Biogenic disturbance

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019



Marine sediment archives — research goals, methods
and outcomes
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Marine sediment archives — methods and outcomes

B Digital image X-radiograph LOI (%)
Facies . —t. g i

Sharply laminated

Biodeformed -

Burrow-mottled

Sedimentation event

A) Digital image X-radiograph  Interpretation
- Po—] Bt 1
B\ =
=
90 " 410= Ses 3
=4
P

Ervdonst coniact
" J r

Digital images, negative X-radiographs ' — —
and an interpreted drawing Virtasalo et al., 2014

The Gulf of Finland Science Days “Facing our common Future”
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Marine sediment archives — methods and outcomes.

Geochemistry
0 Cd Cu Pb Zn
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Figure 3. Heavy metal concentrations in vertical profiles of site 05-NG-9.
Thin red line represents level of large contamination and thick red line the
level of very large contamination (Swedish EPA, Vallius and Leivuori 2003).

Ryabchuk et al., 2017

The Gulf of Finland Science Days “Facing our common Future”
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Marine sediment archives — methods and outcomes.
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Marine sediment archives — outcomes

The Baltic Sea sediments

Core correlation

~
™

8
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Core depth (cm)
8
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Erosional horizon

3.
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3183404 370510
Arkona Basin western Gulf of Fintand

Virtasalo et al., 2011
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Mineral magnetic properties
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Marine sediment archives — methods and outcomes.

Core 14-3T (Litorina Sea)

The Gulf of Finland Science Days “Facing our common Future”

Helsinki, 13th -14th November, 2019



Marine sediment archives — research goals, methods
and outcomes

":gr A Sporomiella B Rabbit DNA C Plant DNA D Erosicn rele

2000
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Temporal variation of biological and sedimentological proxies
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Marine sediment archives — methods and outcomes

Chronostratigraphy - Dating

Inclination (degrees)
40 50 60 70 80 90

Surface sediments R SR R
210pp | g
137Cs . .

AMS 14C

200 —
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300 —

Long sediment cores
AMS 14C 400 —
Palaeomagnetic S

1 1 Pt 0 90 180 270 360
OSL 500 — g 200 400 600 800 1000

. Declination (degrees)
Susceptibility, X(105)
Kotilinen et al., unpublished results of CISU project

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019




Marine sediment archives — methods and outcomes
Chronostratigraphy - Dating

AMS-14C
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INFLOW project

Baltic Organisations Network for Funding Science EEIG

Holocene saline water inflow changes into the Baltic
Sea, ecosystem responses and future scenarios

Proxy methods
Work Area surface water deep water Dating method
conditions conditions
foraminifera (stable
diatom (TF) 1sotopes trace elements),
. Sr-1sotopes, grain size N0pY/137Cs: AMSHC
A (western Baltic) (calcareous fossils)
* Geochemical: TOC/N/S, XRF, Phosphorous,
biogenic opal
diatoms and dinoflagellates mm:ﬂ:‘:::“bﬁf’::ws‘ 210py/7Cs, OSL,
(Tm). jng- Scat-l;c:scowr: forammifera test imngs, trace Paf_eoma‘.mmc-
B (central Baltic) sl fossils AMSHC (calcareous
fossils, “sonl approach”™
on bulk material,
* Geochemical: TOC/N'S, XRF, Phosphorous, Ca/Mn, biogenic test hnings)
opal
diatoms and dmoflagellates » .
(TF). §'°C, Sea-ice cover: be:dm:fdmlolm\s, grun size, 210pp/B7Cs, OSL,
diatoms, IP-25 ace Sagils, Sr-Botope paleomagnetic,
C (northern Baltic) AMSHC
(“so1l approach™ on
bulk matenal)

opal

* Geochemical: TOC/N/S, XRF, Phosphorous, Ca’Mn, biogenic




Marine sediment archives — outcomes

, LESS HUMID environments MORE HUMID

Sedimentation is a very

Alping ice cap

o mveneiematon g asen complicated process depended
o o incisad niver

tidal creaks

o on regional geological,
basameant
tectonic features and climate

parameters, but also by local

reaction of basin on
tectonic movements and

- Ak /& transgrassive muds

submarine fan = o retrogradational
R strandplain deposits

- coasiatatac ans svarcpon s climate change
Eolian dune deposits :I Fluvial deposits
Arid tidal flat (sabkha) deposits Strandplain (beach) deposits
Carbonate reef desposis - Shalf and bay deposils

T = Transgression, R = ragrassion Slope and submarine fan deposits

Andrew D. Miall, 2017

COST OceanGov: Land-Sea Interaction.
Coastal zone management out of geological perspective, October 1-2, 2019, Gdansk
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The Baltic Sea — natural laboratory for
vironment and climate change study

N ‘-‘

b

Hughes et al., 2015
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5 -1
Amantov, Amantova, 2017

Salpausselka | (12.25-11.5 ka BP (Saarnisto &
Saarinen 2001; Hang 2003; Kalm 2006; Subetto
2009; Hang & Kohv 2013)
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13.3-13.5 ka BP (Vassiljev et al., 2013) or 12.7
ka BP (Vassiljev et al., 2011)

14.5 ka BP or 13.8-13.3 ka BP (Kalm 2006;
Vassiljev et al., 2011Vassiljev et al., 2013)
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The Baltic Sea — natural laboratory for
environment and climate change study
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The Baltic Sea — natural laboratory for
environment and climate change study

Sea level change, Helsinki
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The Baltic Sea — natural laboratory for
environment and climate change study

Late Pleistocene Baltic Ice Lake
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The Baltic Sea — natural laboratory for
i m -~ environment and climate chan ge study
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The Baltic Sea — natural laboratory for environment
and climate change study

Yoldia Sea landscape
according geological
modeling by A.Amantov
(based on glacioisostasy,
hydroisostasy,
sedimentoisostasy,
geoidal changes, local
variations

(Amantov et al., 2013)

Yoldia Sea 3D Landscape (witholit ice marﬁ'm] R Al f'_._*oj,

Litorina Sea o

meters

Relatively deep pre-Holocene water regression

The Gulf of Finland Science Days “Facing our common Future”
Helsinki, 13th -14th November, 2019



The Baltic Sea — natural laboratory for environment
and climate change study

T2°30N

Harff, Meyer, 2011

Tree trunks, water depth 10 m;
age 7000-9000 cal. BP, Poland
(photo by Prof.S.Uscinovich)

Curonian Spit nearshore,
tree trunks of 3000 ka BP
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COST OceanGov: Land-Sea Interaction.
Coastal zone management out of geological perspective, October 1-2, 2019, Gdansk




The Baltic Sea — natural laboratory for environment
and climate change study

T2°30N

Harff, Meyer, 2011

Viking Harbour

Littorina wave-cut cliff,
Estonia

4"00E
S3'30N

COST OceanGov: Land-Sea Interaction.
Coastal zone management out of geological perspective, October 1-2, 2019, Gdansk




The Baltic Sea — natural laboratory for environment
and climate change study

Harff et al., 2011 _
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Time series analysis of sediment physical and chemical proxies of the depositional
environment reveals remarkable periodicities of about 900 and 1500 years. Similar periods are
reported from marine sediments from the Northern Atlantic and the Greenland ice cores.
According to our hypothesis, these periodicities in Baltic Sea sediments stand for global
climate signals.




The Baltic Sea — natural laboratory for environment
and climate change study
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The Baltic Sea — natural laboratory for environment
and climate change study

Burrow inside Sediment grain-size —
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Anoxic environment expansion
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Conclusions and future work

1. The Baltic Sea bottom represents a unique source of
information about past changes of environment ( e.g.
climate change)

2. Fast developing of new methods of sediment archives’
decipher, reading and understanding makes an
interpretation of these information more and more
confident

3. Uncontradicted model of postglacial Baltic Sea
development should be based on correlation of
sediment cores from different sedimentation basins
study and onshore data (geological, geomorphological,
landscape, biological, archeological etc.)

4. Geological data should be important part of modeling
and future scenarios development

COST OceanGov: Land-Sea Interaction.
Coastal zone management out of geological perspective, October 1-2, 2019, Gdansk
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Modeling eutrophication in the Gulf of
Finland - oxygen and nutrient

dynamics

Mariliis Kouts, U. Raudsepp, |. Maljutenko, M.-L.
Treimann




The background

- Gulf of Finland (GoF) is estimated to be the most eutrophicated sub-basin of the Baltic
Sea

- The reduction of nutrients in river loads have not brought the expected result

- Continuing negative dissolved oxygen trend

- The discrepancy between nutrient input and pool suggests that the internal dynamics of
the ecosystem affect the interannual variations in the nutrient pools to a significant
degree.

- The aim is to clarify the oxygen and nutrient dynamics on different timescales and in
different regions of the GoF in order to evaluate the physical and biogeochemical
controls on the system’s response to changes in trophic pressure

- The study is based on a 40-year model simulation with the coupled ecosystem model
General Estuarine Transport Model (GETM) - Ecological Regional Ocean Model
(ERGOM)



Model description

ERGOM: a N-cycle model with 12 state variables;

3 sources of nutrients: NO,, PO,, NH;

3 functional groups of phytoplankton + Oxygen, Zooplankton, Detritus,
FePO,

Setup for the Baltic Sea: Horizontal resolution 1 nautical mile; Vertical
resolution 40 adaptive bottom following layers with temporal adaptation
to density stratification.

Timestep 625 s; Timespan 1966 - 2006

Initial fields: Climatic fields from winter observations. S/T/Nutrients; Initial
phytoplankton and sediments, set as zero

Forcing: Atmospheric forcing: HIRLAM regionalized ERA40 hindcast
(BaltAN65+ dataset); River runoff and nutrient loads: Balt-HYPE 37
largest rivers

Open boundary: Observed sea level; Parametrized S/T; Zero gradient
for nutrients
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Model
validation

Seasonal cycle of
variables is mostly well
reproduced

Bottom variables
match w. obs during
the stagnation period

Outside of stagnation,
bottom DO and NO3
are  underestimated,
while bottom PO, is
overestimated
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Results and discussion

a) b)

Chl-a [mg L] NO; [mmol N m?3]
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Surface spatial means of 39-year surface averages of Chl-a concentration, NO,, PO, and DIN/DIP ratio
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Bottom spatial means of 39-year bottom averages of DO, PO,, NO,, NH,, detritus, Fe-PO,



Spatial means of processes 39-year averages of
primary production (PP) integrated through the water
column, nitrogen fixation (NFX) and denitrification (DN)
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The study area
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Time series of surface and
bottom values of N03,PO4, DO,
temperature, sediment detritus,
salinity, sediment detritus and
biogeochemical processes in
the central GoF (Location A)

Seasonality dominates the
variability of the biogeochemical
variables and processes in the

entire Gulf of Finland,
regardless of depth and
location.
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Depending on location the seasonality is
controlled by different factors. In the
central GoF - estuarine circulation largely
determines the biogeochemistry. Seasonal
water transport from the Baltic Proper
brings saline water mass with low DO and
high nutrient concentrations into the central
deep GoF.

Annual cycle of bottom temperature,
salinity, NO3, PO4, DO, NH4, detritus and
Fe-PO4 on the Maardu-Helsinki transect
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The shallow Finnish coastal area
represents “oligotrophic” areas,
where DO is always sufficient,
excess organic matter is not
generated and the
coupling is
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strong.
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Biogeochemical  variables and
processes show a strong
interannual variability, which is
best seen in the deep central area
of the GoF. There, the interannual
variations of the intensity of
estuarine transport, which are in

turn affected by the Major Baltic

Inflows, cause interannual
differences in the levels of the
bottom DO and the nutrient

concentrations.

Three periods: 1967-1981 with high
nutrient and low DO concentrations
and strong vertical stratification;
1981-1997 with low nutrient and
high DO concentrations and weak
stratification; 1997-2006 with high
nutrient and low DO concentrations
and strong stratification caused by
the MBI activity.



Climatic scale
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We calculated positive trends over the study period for primary production, PO, and NO, on the surface
and a negative trend for bottom dissolved oxygen on the Finnish coast. Hence, the area, which we
considered as an example location for “oligotrophic” marine conditions, experiences a worsening
eutrophication trend. In the Neva area PP and PO, have a positive trend, which also indicate continuous
eutrophication.



Conclusions

1) The seasonal signal of biogeochemical variables is dominant independent of the location in the GoF,
due to either river effect, estuarine transport or local biogeochemistry;

2) Long-term variations of bottom DO and nutrient concentrations in the open GoF are controlled by the
frequency and strength of MBIs;

3) There is no improvement of eutrophication state of the GoF over the period of 1966—2006: instead, we
calculated a worsening trend of bottom oxygen concentrations in shallow areas and increasing trends in
primary production and surface NO, and PO, concentrations;

Based on these results, it could be discussed whether the GoF ecosystem has shifted into a new
biogeochemical stable state, which is largely influenced by internal processes and water exchange with
the Baltic Proper.
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HELCOM HOLAS II Assessment 2018
Hazardous Substances: existing BIOTA trends mostly decrerasing,
coastal data waiting to grow to trends...

Initial methodology Full data

Initial data = 1-2 years
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Polybrominated diphenyl ethers (PBDEs)
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Polyaromatic-
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(PAHs) and
metabolites
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SY KE

Manual for Marine Monitoring in the COMBINE
Programme of HELCOM (361 pages)

ANNEX B-13 APPENDIX 3. : TECHNICAL NOTE ON
THE DETERMINATION OF HEAVY METALS AND PERSISTENT ORGANIC
COMPOUNDS IN MARINE SEDIMENT

L)

l_r)

® The major criterion.... is to guarantee a fairly undisturbed sample stratification....
Reasonable results are obtained by the application of box corer devices or a
multiple corer.

e .... Immediately after sampling, the first 2 cm of the core is removed and stored.
If the entire core is the object of the investigation, it is recommended to dissect
the first 10 cm into five 2 cm layers. The deeper part should only be analysed in
distinct sections, which cover the ranges: 15—-17 cm, 22-24 cm, and 29-31 cm
(Perttila and Briigmann, 1992).

0-2cm

T 2-4cm

4-6cm



...we have "hidden”

(= not incl. in HOLAS)

regional trends for e.g. metals
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H. Vallius /Marine Pollution Bulletin 98 (2015) 314-319
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... and we can look temporal trends over decades with
radiochemistry (137Cs & 210Pb)
... or centuries for background concentration
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Temporal changes in Hg, Pb, Cd and Zn environmental concentrations in the southern Baltic
Sea sediments dated with 2'°Pb method (Zalewska et al. 2015)



... and compare changes is different regions:

Dioxin concentrations in sediments
of the Baltic Sea
(Verta et al. 2007)
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Banning TBT has been effective:
concentration in surface sediment

started decreasing rapidly

« Degradation

« Clean sedimentation on top

« ...but conc. exceeding the
HELCOM threshold value (2 ug/kqg)
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... we would like to know the recent history of
perfluorinated compounds (PFAS) in the Baltic /GoF
as well!

Concentration, ng/g dry weight

0 20 40 60 80 100 120
I | | | I 1

1997-2003

~ ~
PFHxS PFOS PFHpPA / PFNA \
- 1990-1996

2-3 1983-1989

Sediment depth, cm

Fluorinated compounds in sediments from

an Arctic lake, Canada Arctic Monitoring and Assessment Programme 2009



... as well as the Chlorinated Paraffins ?
— substitution from SCCP => MCCP

(C) YCPs >SCCPs YMCCPs JLCCPs
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Historical temporal trends of total CP, SCCP, MCCP, and LCCP concentrations
in coastal sediment core samples
closeto (C) a steel factory. The gray dashed line represents the LODs. 10

Yuan et al. Environ. Sci. Technol. 2017 (51) 14199-14208



A temporal
sediment record of
microplastics in an
urban lake,
London, UK

In near future,
data from

Gulf of Finland
sediments?
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(Turner et al. 2019, J. Paleolimnol.)



What's the use of sediment cores
for HELCOM & GoF work?

e Strenghten rapidly the trend assessment, now based mainly on biota
e Very little data from last 10 yrs = "uppermost slice missing” !

* PROBLEM: data is tedious to import to ICES database afterwards
* But maybe some selected sites?

« =» Might be easier to set up new Gulf of Finland project & database??
e Data could be added to the HELCOM indicator reports (before HOLAS Ill)?

e Sediment core data is pressure/trend/status data, which is highly "wanted”

. 12
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Epilogue:

"Life is understood
backwards,
but must be lived
forwards”

(S. Kierkegaard: Either — Or 1843)

~ laakko.mannio@ymparisto.fi
SYKE
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HAYYHO-UCCNEAOBATE/NIbCKUA MPOEKTHbIA UHCTUTYT AKBA-TEPPUTOPUA/IBHOTO NJIAHUPOBAHUA
«EPMAK CEBEPO-3ANAA»

Scientific and Research Institute of Maritime Spatial Planning Ermak NorthWest

Towards a Russian position on MSP and Blue
economy development in a view of Blue Growth
initiative for the Baltic and Black Sea regions

Ha nyTtu K HauMoHanbHOM No3unummn Poccumn no
passutuio MMM n CuHen 3IKOHOMMKM B paMKax
uHuumatusbl fonyboro pocra ana bantuiickoro u
YepHOMOpCKOro permoHos

Andrei Lappo, Larisa Danilova

info@ermaknw.ru
www.ermaknw.ru

Finland Science Days




Blue Growth — what is new?

coastland
tourism

Growth in Ocean
economy
PocT mopckoi
3KOHOMWKM

Marine
energy

Blue economy

Declining health Blue growth is an initiative, or strategy (if it becomes an official political

of Ocean environment document) that ensures the development of the marine economy in such a
YXYZLEeHUEe COCTOAHMA way, that economic activity is in balance with the health of the sea.

OKpYysKaloLLel cpeap! CMHMIA pOCT — 3TO MHMUMATMBA, WMAW CTpaTerva, ecanm OHa CTaHOBUTCA

OKeaHa opULMANbHBIM NONMUTUYECKMM AOKYMEHTOM, KoTopasa obecneunsaeTt Takoe

TWO PARALLEL TRENDS IN THE GLOBAL OCEAN

Pa3BUTME MOPCKOM IKOHOMMUKM, MPU KOTOPOM SKOHOMMYECKAn aKTUBHOCTb
HaxoauTca B 6anaHce co 340pOBbEM MOPS.

Helsinki, November 2019, The Gulf of Finland Science Days




Integrated Sea Management cycle

DATA BASES
DATASETS

MSP
FRAMEWORK

FRAMEWORK ON STATE
ADMINISTRATION

OF MARITIME
. ACTIVITIES

FRAMEWORK

ON ENVIRONMENTAL
PROTECTION

Following a meeting on the effective and safe development of the Arctic held on June 5, 2014, Vladimir Putin signed a
list of instructions, including an order “To Develop a pilot project for integrated environmental management in the Arctic
seas and implement it in the Russian part of the Barents Sea”

Mo utoram cosewaHma no Bonpocy 3PpPeKTUBHOro U 6e30nacHOro ocBoeHusa ApPKTUKM, cocTosBleroca 5 utona 2014
roaa Bnagnmup MyTuH nognucan nepeyeHb NOpyYeHUn, B TOM Yncne: «Pa3paboTaTb NMUNOTHLIN NPOEKT KOMMIEKCHOTMO
ynpaBaeHUA NpUpPoaonob30BaHNEM B apPKTUYECKMX MOPAX U peanr3oBaTb €ro B POCCUIMCKOM YacTn bapeHueBa mops».

Helsinki, November 2019, The Gulf of Finland Science Days




Framework for promoting Blue Growth in Russia

Strategic documents

= Spatial Development Strategy of the Russian Federation
(2018)

= Strategy for the Development of Maritime Activities of
the Russian Federation (2019)

= Strategies for the socio-economic development of coastal
regions

Laws and Codes

= Town Planning Code of the Russian Federation (2005 / ...)

= Water Code of the Russian Federation (... / 2015)

= Law on Strategic Planning in the Russian Federation
(2015)

= Law on the State Management of Maritime Activities of
the Russian Federation (draft, 2015/2017)

= Low on the Maritime Spatial Planning (Concept, 2014)

CTpaTermyeckume A0KYMEHTDI
» CTpaTtervsa NpoCTPaHCTBEHHOrO Pa3BUTUSA

Poccuinckoit Pepepauymm (2018)

= CTpaTerva pasBuUTUA MOPCKOM AeATENbHOCTH

Poccuinckoit Pepepauymm (2019)

= CrpaTernm coumasibHO-3KOHOMMNYECKOro pa3BnUTUA

NPUMOPCKUX PEFTMOHOB

3aKoHopaaTe/ibHble

MpagocTpouTenbHbil Kogeke PP (2005/...)
BogHbiih Kogekc PO (.../2015)

3aKOH O CTpaTernyeckom naaHMpoBaHUN B
Poccuiickon ®Peaepauum (2015)

3aKOH O rocyaapCTBEHHOM ynpaBieHUN MOPCKOM
AeAtenbHocTbio PO (npoekt, 2015/2017)

3akoH o MMM (koHuenuua, 2014)

Helsinki, November 2019, The Gulf of Finland Science Days



Blue Growth in Russia. Federal level challenges

Specific Example

Over the past 30 years, more than $200 000 USD has been
invested per every 1 meter of the southern coast of the
Russian part of the Gulf of Finland — that is $40 billion USD
per 180 km of the coastline).

However

= MPA protected areas are not sufficiently developed;

= Regional Environmental Laboratory is closed;

= Reduced reproduction of fish stocks, industrial fishing
volumes decreased;

® |ndigenous people and coastal municipalities deprived
can’t influence decisions on the creation of new industrial
facilities;

= The criteria for nuclear and radiation safety are
insufficient*.

Rosatom, Gazprom and the Ministry of Transport would

invest $ 40 billion USD in the next 10-15 years mostly for the

port facilities.
* NGO reports and presentations on Strategy Forum in St.Petersburg, 2019

KOHKpeTHbIi npumep

3a nocnegHue 30 neT B KaXKAblN MeTp t0XKHOro bepera
POCCUIACKOM YacTM PUHCKOro 3a/11Ba BIOXeHO bonee $
200 Tbicay (370 S 40 mapa Ha 180 Km 6eperosoit YepTbl).

B TO XXe Bpems

* He co3aaHbl MOPCKME OXpaHAEeMble aKBaTOpUK,
¢dunHaHcmpoBaHme OONT HeaOCTaTOUHO;

* 3aKpbiTa PernoHanbHana akonornyeckas nabopatopus;

* CHM)KaeTcA BOCNPOM3BOACTBO PbIOHbIX 3aMacoB, YTO
BeAEeT K CHMXKEeHU0 06 beMOB NPOMbILLIEHHOTO JIOB3;

* KopeHHOe HaceneHne n MyHUUUNaanTeTbl MPUMOPCKUX
PaiOHOB INLWIEHbI BO3MOXHOCTW BANATb HAa PeLLEeHMA O
CO34aHMMN HOBbIX MPOMbILLIEHHbIX OO BbEKTOB;

* [lo gaHHbIM PAJA NCTOYHMKOB HEOCTAaTOUYHbI KpUTEPUU
A0EepHOM M paanaumMoHHoi 6e3onacHOCTM perMoHa

B 6aunxkanwme 10-15 net B npoekTtbl Pocatoma, Nasnpoma
n MUHTpaHca HameuyeHO MHBECTUPOBaATb B 6eperosyto
nonocy eue okono $ 40 mapa.

Helsinki, November 2019, The Gulf of Finland Science Days




Blue Growth in Russia. Main steps

Definition of the Federal authority
responsible for marine and maritime
activities

Distribution of power for managing
of marine and maritime activities
between on federal and regional
levels

Development, adoption and
implementation of a national
framework for managing of marine
and maritime activities and MSP

OnpepeneHune opraHa peaepasibHOM
B/1aCTW, OTBETCTBEHHOIO 33 MOPCKYHO
NeATeNIbHOCTb

PacnpeaeneHne noAHOMOYMN MO
ynpasnenuo M mexay
benepanbHbIM U PETMOHANBbHbBIM
YPOBHAMMU

Pa3paboTka, NpuHATUE N BHEAPEHUE
HaLUMOHANbHOW 3aKOHOAATE/IbHOM
6a3bl no ynpasneHnto M, n MIMMN

Helsinki, November 2019, The Gulf of Finland Science Days



Russian Mrltlme Development Strategy(2019) -
towards a regional responsibility

= Development and implementation of ISMP and Pa3paboTKa 1 peanmsaumna nporpamm KYMTIA;

ISZM programs;
prog ! = (ObecneyeHne COXpPaHEHNA MOPCKOTO

= Marine cultural heritage management; KY/IbTYPHO-UCTOPMYECKOro Hacneaus;

= Environmental protection of the coastal and OxpaHa OKpyXatowen cpeabl MOPCKOro
marine area; nobepexKbA U NpuUaeratoLet akBaTopum;

» Regional cross-border cooperation on the Pa3BuTME MEXAYHAPOAHOro NPUrPaHNUYHOro

research in the field of marine environment COTPYAHWYECTBA NO U3YYEHUIO U OCBOEHMUIO
and Blue economy; MOPCKOW OKpYKaloLLen cpeapl;
= Development of cruise and water tourism; =  Pa3BMTME MOPCKOrO KPYM3HOroO U BOAHOIO
TYpPU3Ma;

= Fisheries and aquaculture conservation and
development programs. = Pa3BuTHE pblOONOBCTBA N aKBAKYNbTYPbI.

Helsinki, November 2019, The Gulf of Finland Science Days



Eerleceand Knowledgefor Blue Growth .
International Cooperation

Russia is involved Poccua yyacreyer

= HELCOM-VASAB WGs =  Pabouwue rpynnbl XE/IKOM-BACAB
= BalticLINEs ® [lpoekT BalticLINEs

= BalticRIM = [IpoeKT BalticRIM

Russia was not involved Poccua He yyacTByeT

= Baltic Scope = [lpoekT Baltic Scope

= Pan Baltic Scope = [lpoekT Pan Baltic Scope

= Plan4Blue ... = [lpoekT Plan4Blue ...
Current projects B npouecce pa3pabotku

= CapacitydMSP = [lpoekKTt Capacity4MSP

= Black Sea Connect ... = [lpoekT Black Sea Connect

Helsinki, November 2019, The Gulf of Finland Science Days




CapacitydMSP

CAPACITY4MSP

Strengthening the capacity of
MSP stakeholders and decision makers

Strengthening the capacity of MSP stakeholders and decision makers
YKpenneHue noteHymana creimkxongepos MMM n Ay, npuHumalrowmx peweHma

Project will create a practically oriented and interactive Capacity4MSP co3pacT nnatdpopmy gna coTpyaHMYecTBa
collaboration platform for MSP stakeholders, decision- 3aMHTepecoBaHHbIX cTopoH MMM, AnL, NPUHUMAKOLWMX
and policy makers that will inform, support and enhance peLLleHNA N NOANTUKOB, KOTopble byayT MHGOPMUPOBATD,
on-going MSP efforts by capitalizing on the outcomes of noaAepKMBaTb U HapaLLMBaTb TekyLwwme ycunms no MMM,
various transnational MSP projects and national MSP MCNONb3YA ONbIT U pe3ynbTaTbl NpeablayLwmMX NPOeKToB
processes. MM n HaumoHanbHbIX Npoueccos M.
Project will widen the knowledge and experience gained MpPOEeKT yrnybuT n pacwumpuT 3HaHUA U OMbIT, MONIYYEHHbIE B
from previous MSP projects as well as intensify the pe3ynbTaTe NPOEKTOB a TaKKe aKTUBU3MPYET ANANOr MeXAY
dialogue among MSP stakeholders. 3aUHTEepPeCcoBaHHbIMM CTOPOHAMM.
Russian participants Poccuitckmne y4acTHUKMU
=  ErmakNW =  EpmakC3
=  RSHU = PITMY
The project is supported by the Ministry of Natural MpoeKT ocyuwecTBnseTcA npu nogaepxke MrIP
Resources. Pabouuin naketr EpmakC3
ErmakNW WP v Paspabotka npoekra [lopoxHoit KapTbl MMM gns
v" To develop Roadmap for MSP in Russia Bantuickoro mops
v" To involve Russian stakeholders in the MSP, including v BosneyeHue B npouecchl MMM poccuitckmx

those from federal and regional bodies. CTEMKXO/IAEPOB, B TOM YKCNe U3 dpesepanbHbiX U

pPEerMoHasibHbIX OPraHOB B/1aCTU.

Winte rreg

Baltic Sea Region

Helsinki, November 2019, The Gulf of Finland Science Days oo SumomorThe

EUROPEAN UNION




4 Horizon 2020
EurOpe.an_ European Union funding
Commission for Research & Innovation
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NASAS Earth Observatory

B3 lma’e Credit: Norman Kuring,

v Nlﬁs fcean Biology Processing Group
- S ) Cmuﬂ. Kathrvn Hansen and Pola Lem

‘Black Sea CONNECT CSA Goals:

= Development of the National Blue

Pa3paboTKa HauMOHaNbHbIX cTpaTeruit CUHero pocra

Growth Strategies =  Co3AaHue HOBOM TEXHOMIOTMYECKOM NAaThOPMBbl
= Creation of a new technological 4YepPHOMOPCKOro COTPyAHUYecTBa (HayKa, obpa3oBaHue,
platform for the Black Sea cooperation NONNTUKKU, GOHAPDI).

= Harmonization of financing of scientific fapmoHun3auma GUHAHCUPOBAHUA HAYYHDbIX U
and educational programs obpa3oBaTe/ibHbIX MPOrPaMM.

= Update SRIA and action plan for the O6HoBneHne CTpaTerMyeckom NoBeCTKM UCCeA0BaHNMI U
Black Sea region nHHoBauui (SRIA) n nnaHa AencTBmin Ana pernmoHa
YepHoro mopA

Helsinki, November 2019, The Gulf of Finland Science Days
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Russian piin on MSP and Ie nom
development in a view of Blue Growth

Ha nyTn K HauMoHaNnbHOW No3numm Poccnn no pa3BuUTUIO
MM n CnHEeNn sSKOHOMUKU

v' Active participation in the V' AKTMBHOE y4yacTne POCCUNCKUX MHCTUTYTOB B
international Platform and CSA MEXAYHaPOAHbIX NPOeKTax NaaTtpopm m
projects, such as Caracity4MSP and nogaepXkn, Takmx kak Capacity4AMSP n BLACK
BLACK SEA CONNECT SEA CONNECT

v Development of the Roadmap for v’ PaspaboTka [JopoxHoi KapTbl MMM B
MSP in Russia Poccuimnckon depepauymm

v Development of the national Blue v Pa3paboTKa HaumoHanbHon Ctpatermm CuHero
Growth Strategy for the Black Sea pocTa ana YepHoro mops

v" International platforms in the field of v BKawoueHne Poccum B nnatpopmol
MSP and Blue Growth in the Baltic coTpyaHudectsa no MMM n CuHemy pocTy Ha
and Black Seas bantninckom n YepHom mopsax

Helsinki, November 2019, The Gulf of Finland Science Days



HAYYHO-UCCNEAOBATE/IbCKUA MPOEKTHbIA UHCTUTYT AKBA-TEPPUTOPUA/IBHOIO NIAHUPOBAHUA
«EPMAK CEBEPO-3ANAL»
Scientific and Research Institute of Maritime Spatial Planning Ermak NorthWest

CMACMNBO 3A BHUMAHMUE! KIITOS

Andrei Lappo, Larisa Danilova

info@ermaknw.ru
www.ermaknw.ru

Helsinki, November 2019, The Gulf of Finland Science Days




Gulf of Finland Science Days
“Facing our Common Future”

GET READY

“Getting Ready for the Cross-Border Challenges:

Capacity Building in Sustainable Shore Use”

Alina Nazarova

E i - Head of development department
Eco-Express-Service LLC

CBC 2014-2020

SOUTH-EAST FINLAND - RUSSIA 13-14 November
_ 201%‘=!



Gulf of Finland Science Days
“Facing our Common Future” E co-Express-Se rvice LLC

® The company was founded in 1992.

® Today, more than 200 highly qualified specialists are employed in the company, including 12
employees - doctors and candidates of science.

® The company has a modern material and technical base and is located on the territory of two
constituent entities of the Russian Federation: two offices in St. Petersburg and the Scientific and
Production Ecological Center with the Testing Laboratory in Shlisselburg, Leningrad Region.

® More than 3000 project and environmental works have been implemented in all regions of
Russia, incl. at the federal level sites: ports of Ust-Luga, Bronka, Vyborg and Vysotsk; construction
of a complex of defenses against floods in St. Petersburg.

® The company Eco-Express-Service develops, manufactures and implements complete
treatment facilities for cleaning storm sewage of cities and industrial complexes, including oil
depots, transshipment and coal terminals, roads, as well as wastewater car washes, allowing you
to organize recycling schemes of their water supply and sewage treatment plants for domestic
wastewater.




Gulf of Finland Science Days .
“Facing our Common Future” About project GET READY

GETTING READY FOR THE CROSS-BORDER
CHALLENGES - CAPACITY BUILDINGIN
SUSTAINABLE SHORE USE (KS1529)

LE. ACRONYM LEAD PARTNER
_@ GET READY Eco-Express-Service LLC

TOTAL BUDGET DURATION
o 812713 € 01/05/2019 - 30/04/2022
CBC FUNDING
650171 € http://www.ecoex.ru
0% PARTNERS
o Federal State Budgetary Institution State Hydrological Institute (RUS) | Saint Petersburg State University (RUS) |

University of Turku (FIN) | South-Eastern University of Applied Sciences (FIN) | Finnish Environmental Institute (FIN) |
Kotka Maritime Research Association (FIN)

WEB SITE

PROJECT DESCRIPTION

GET READY project’s objective is to build capacity in the field of environmental and professional education
and training of sustainable use of shores and coastal management.

+— EBA
CBC 2014-2020
SOUTH-EAST FINLAND - RUSSIA

MAIN ACTIVITIES

Main activities include establishing of the Russian-Finnish center for education, research and innovation in
coastal zone management (CERINCO) and development of pilot educational curricula and training programs.
Project also aims to form a top specialists’ international cohort for further development of relevant topics and
to create methodological materials for the professional community, noticing also climate change issues.

Funded by the European Union, the Russian
Federation and the Republic of Finland.

PRIORITY 2 INNOVATIVE, SKILLED AND WELL-EDUCATED AREA




Gulf of Finland Science Days

“Facing our Common Future” Cargo turnover of Russian seaports

MAH T . .
Sea transport plays an important role in ensuring Dynamics of growth of sea transportation

foreign trade and domestic sea shipping in
development of Russian economy. But in comparison 700
with the world indicators, cargo transportation by
Russian sea transport increased less intensively.

Cargo turnover of Russian ports is growing rapidly: .,
over the past 15 years it has grown more than 3 times:
from 260 to 816.5 million tons. 400 -

Currently, there are 67 seaports operating in the
Russian Federation, with a total cargo turnover of
816,5 million tons, which is about 4% of the world 200
cargo turnover of ports.

The entire sea area of Russia is divided into 5 sea 19
basins. The maximum share of cargo turnover falls on

600

300 +

the Baltic (35% of the total turnove I‘) and Azov-black 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
sea (35%) sea basins. Structure and dynamics of growth of cargo turnover
MAH T of Russian ports by sea basins

250
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Gulf of Finland Science Days
“Facing our Common Future”

» Increasing of diversity and intensity
of anthropogenic load on the water
area;

»Increasing  conflicts between
consumers;

»The Baltic sea washes countries
with different legal documents
regulating activities in the water area.

Relevance of the project

T
[/ \ ?‘l QI'. ~
5P ‘/&‘Qaﬁ °° 5t : -




Gulf of Finland Science Days

“Facing our Common Future”

@)
, .
17 UN’s Sustainable Development Goals s 7
N
GENERAL ASSEMBLY
* Poverty * |nequality
* Food * Habitation o
* Health  Consumption wﬂ
* Education * Climate @ e
w T
* Women * Marine-ecosystems g, [ mm ELS .
BEE GOALS
* Water * Ecosystems
* Energy * Institutions
e Economy e Sustainability

* Infrastructure

q



Gulf of Finland Science Days
“Facing our Common Future”

1) Developing the efficiency of logistics and ports in Russia and Finland;
2) Sustainable environmental shore use in the long term period;

3) Increase of awareness and readyness for logistics and environmental

protection in cross-border cooperation.

> T



Gulf of Finland Science Days
“Facing our Common Future” Main goa Is of the project

The tasks of this project is capacity building in the field of sustainable shore use by:

(1) raising professional level of coastal zone managers and related specialists, training of the
workforce to serve both objects of the technosphere and specially protected natural areas;

(2) developing and implementing professional educational programs and training courses
(including those focused on distance learning) for a wide range of specialists, youth and
students, stakeholders and decision makers;

(3) developing infrastructure (including distance learning capacities) for continuous education
and professional development;

(4) introducing highly professional, scientific approach to shore use and coastal management in
the EGoF;

(5) contribution to the safe technosphere in the ports region based on innovative and
environmentally friendly solutions.




Gulf of Finland Science Days

T LA The project GET READY covers 4 work packages

WP1: Science

WP2: Business
and innovations

WP3: Education,
training (skills
development) and
raising awareness

WP4: Network of
professional
experise

(WPs):

Improving scientific base for sustainable coastal management to support
decision making and implementation innovations / evaluation of
environmental status of the project area

Implementation of innovations in the field of coastal management and
sustainable shore use

Capacity building in professional competencies via education and training
of young and elderly people, professionals and students;

. . . . F!
Raising an ecological awareness in the

field of sustainable coastal management

Establishing of an expert cooperation
network for sustainable shore use and
coastal management

The final result of the joint work will be a plan for the safe use of the coastal zone of the Gulf of
Finland and creation of the Russian-Finnish center for advanced training in the field of

sustainable coastal management.




Gulf of Finland Science Days
“Facing our Common Future”
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Gulf of Finland Science Days
“Facing our Common Future” . o s .
J Beneficiaries of the GET READY project

1) specialists in the field of coastal zone management;
2) residents and shore users of the Bronka and Hamina-Kotka ports region;

3) employers, which are sending their staff to professional development;

4) specialists in the field of providing educational services.




Gulf of Finland Science Days
“Facing our Common Future”

- —
Thank% your attent|on' !
¥ o Eco-Express-Service LLC

~ Saint-Petersburg

- moexp.ru
oexp.ru
—

H . - ~
H I : VIR REVEEN IO P }
» B Gl ST Ry i

CBC 2074-2020
SOUTH-EAST FINLAND - RUSSIA ﬂ



CBC 2014-2020
SOUTH-EAST FINLAND - RUSSIA 3

.;g Z7 ?_
The Gulf of leand Smence Days
~“_Fac1ng our Common Future?,

‘ ) "|\’

* Helsinki, 13-14 November, 2019

]

Maritime and Inland Shlpplng

RN o 7 J/’ W ‘ -
P e :_‘e R :‘W,/# ’}/,7 // / o7
= Y / & x

Lz

7



CBC Programme: Geographical area where inland waterways of the Finland and Russia

meets (from Map of the European Inland Waterway Network)
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Main vessels type navigable through and currently commercially viable
In Saima and Volgo-Balt
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Commodities exported from Russia to Finland

What does Russia export to Finland? (2017)

TOTAL: $8.37B

Mineral Products Metals Wood
Products

achines | Plastics
and
Rubbers

Chemical Products

_— 10%
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Transportation

CBC ZUTA-2UZ0

Commodities imported from Finland to Russia

What does Russia import from Finland? (2017)

TOTAL: $3.91B

Paper Goods Metals  Mineral
Products

Plastics and Rubbers

N Foodstuffs fammmm

9.3%
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Trade between Finland and regions of Russia in January-November 2018

Trade, in $ min
Moscow 6080 452
St.-Petersburg 1070 7.9

Leningrad region 744 5.5

All regions: 13400 100
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Transport volumes between Finland and other countries Maritime transport of goods
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Domestic and international maritime transport through the Saimaa Canal

Maritime transport of goods through Saimaa
Domestic transport International transport Total

Export Import  Total Export Import Total Transit
04428 56328 150756 713525 1251457 1964982 11760 2115738
47271 24117 71388 473350 538554 1011904 1035 1083292
03466 24533 117999 586883 955074 1541957 0 1 659 956
86266 38501 124767 654390 984234 1638624 0 1763 391
23958 14522 38480 579668 1100135 1679803 0 1718 283
42990 132 43122 571509 1148993 1720502 0 1763624
56602 20579 77181 569820 948051 1517871 0 1 595 052
50968 10108 61076 596440 659631 1256071 0 1317 147
62524 34014 96538 512766 587872 1100638 0 1197 176
74886 25515 100401 502992 668639 1171631 0 1272 032
54571 18774 73345 378696 851942 1230638 0 1 303 983

(Traficom, 2019) o
4+ B
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INFUTURE: Gateway and Hub ports for Finland and Russia IWWs
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Major transport products in Saimaa canal (incl. transit traffic)

Timber,

Year

raw

wood,
chips

2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
+ b4

CBC 2014-2020

831137
272472
B769493
736421
BOEAES
856480
726826
442672
3637359
400478
583411

SOUTH-EAST FINLAND - RUSSIA

wood

42082
33791
43160
43624
48447
B5270
53204
43855
43009
45338
34551

Faper,

cardboar

d

216415
166067
157315
145137
143118
132473
130066
100902
125187
124457

B7155

231600
74730
124170
116981
105408
50018
19796
BEAGE
68720
B2248
45175

VENEET

2285

154
105

Woodpul Plywood, Crude
minerals

488521
406812
465723
473712
347565
368314
372827
356550
313636
359540
370580

Chemica

ferilizers

83545

35650

95342
120878
133003
134045
151027
168623
163517
142207
104858

Coal,
COKe

136806
58731
BEADE
87354

101107
81572
35268
22035
56373
37802
42058

Metals, Ofther
metal  merchan Total
products dize
3193 /9746 2115738
1001 0038 1083292
0847 1655956
15244 1763391
221 32945 1718283
3482 311566 1763624
16125 25913 1595052
25179 0457 1317147
43884 JR558 1197176
27956 27891 1272032
10853 20898 1303983,
¢
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Dynamics of cargo flows by Basin Administrations, 2008-2016, thousand tons

25000
22074 22435 21903
20000 19280
17638 17777
15823 16231
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- ﬁ_l i | |
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Structure of cargos transported in White Sea-Onega in 2016

Total cargoes in 2016 - 5 300 000 tons

® Building Materials
= Wood
= Other

Total cargoes in 2017 - 6 100 000 ton

Total cargoes in 2018 - 6 200 000 ton

12
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Structure of cargos transported in Volgo-Balt in 2016

Total in 2016 — 16 200 000 ton

3%

Total in 2017 — 16 600 000 ton
Total in 2018 — 16 200 000 ton

m Oil products
® Building Materials
= Wood
® Grain and mil products
® Metal
m Scrap
= Furtelizers & Chemicals
= Flux agent
Slag
= Salt
Other

13
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Main Russian inland ports of North-West

for transported cargos destined to Finland in 2016

14%

2% 3%

8%

2%

®m Annensky Most

m Belousovo

m Beliy Ruchey

m Vazhiny

= \Vognema

® Vozneseniye

® Vytegra

m Kodach Guba

= Kulikovsky Buy

® Laptevszchina

® Lodeynoye Pole

~ Medvezhegorsk
Mondoma
Novokemsk
Uya-Guba
Cherny Bereg
Shala
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Analysis of voyages and transported cargos from Russia to ports of Finland in 2016

Cargo type Number of voyages per Quantity of cargoes
year transported,
ton

Wood Balances 202 269 081
Wood Chips 9 4 397

Wood Round 24 34 514
Total 235 307 992 (75%)

Export transportation of wood by WSO and VB in 2016 totaled in 539 000 ton
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Main Finland inland ports for transported cargos originated
from Russia in 2016
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Analysis of cargo transportation per ports of destination, from Russia to ports of Finland
In 2016

Cargo Type - Wood Balances

Port of destination Number of voyages Cargo volumes, ton

Imatra 69 94 219

Joensuu 1 1338

Kaskinen 21 29 454

Kaukas 23 31728

Kotka 1 1311

Kuopio 1 1125

Lappeenranta 45 54 061

1 2 680

1 1159

Savonlinna 3 4139

Saimaa Canal 16 19 868

Helsinki 13 16 776
S im— Finland (no port mentioned) 7 11 223 in:
CBC 2014-2020 %E %
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Analysis of cargo transportation per ports of destination, from Russia to ports of
Finland in 2016 (continue)

Cargo Type - Wood Chips

Port of destination Number of voyages Cargo volume, ton

Lappeenranta

4 397

CBC 2014-2020
SOUTH-EAST FINLAND - RUSSIA
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Analysis of cargo transportation per ports of destination, from Russia to ports of
Finland in 2016 (continue)

Cargo Type - Wood Round

Port of destination

Number of voyages

Cargo volume, ton

Finland (no port mentioned)
2 2 758

CBC 2014-2020
SOUTH-EAST FINLAND - RUSSIA
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Main Russian inland ports for transported cargos destined
to Finland in 2016
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Main vessels type navigable through and currently commercially viable
In Saima and Volgo-Balt
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Analysis of cargos transported by vessel’s types from Russia to ports of Finland in
2016

Vessel’s Cargo Type Number of Cargo Volumes,
Type Voyages ton
12

Wood Balances
Wood Round
Total
Wood Round

2-05 A Wood Balances
2-95A/P1 Wood Balances

Wood Balances
Wood Chips
326.1 Wood Round
Total
CBC 2014-2020

SOUTH-EAST FINLAND - RUSSIA
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Analysis of cargos transported by vessel’s types from Russia to ports of Finland in
2016 (continue)

Vessel’s Cargo Type Number of Cargo Volumes,
Type Voyages

Wood Balances
Wood Chips
Wood Round

Total
Wood Balances
326.1/M- Wood Chips

Total
Wood Balances
P168 Wood Round

Total

Wood Balances
Wood Round

Total

326.1/00

+ B
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Recommendations on technical requirements for a new vessel concept

Class of the vessel and Flag :

Russian Maritime Register of Shipping or Russian River Register
®nar cyaHa — Poccuinckaa Pepgepayma.

Purpose of the vessel:
Carriage of general and dry bulk cargoes, carriage of containers (TEU & FEU), and carriage of dangerous cargoes.

Area of navigation:
Inland waterways of Finland and Russia, sea coastal areas for navigation on line Saimaa Lakes — Finish Gulf of
Baltic Sea.
Navigational conditions/operability:
Ice conditions — sailing in crushed ice with 40 centimeters thickness;
Estimated temperatures for keeping normal internal climate conditions: for outer air + 35 C and moisture 65% in
summer and - 21 C, moisture 85% in winter time, outer water from + 27 °C down to -2 C, consequently;
Estimated temperatures of outer air on the conditions of operability for the ship equipment:
for the ship equipment mounted in closed compartments - from 0 up to + 45 °C;
for the ship equipment mounted on open decks - from -25 up to + 45°C;
= B8 o uter water from + 32°C down to O °C.

CBC 2014-2020
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Recommendations on technical requirements for a new vessel concept
(continue)

Autonomy:
The autonomy of the vessel in terms of fuel, oil, water and provisions is 15 days.
Autonomy under environmental safety conditions - 15 days.

Speed:
Vessel speed - at least 10 knots at 85% MDM.

Number of seats for the crew:
Provide 9 (nine) crew seats, one spare single cabin and one cabin for the pilot.

Hull

Two options for the hull of the ship's hull:

- with the highest possible coefficient of completeness;

- with the possibility of independent navigation in continuous annual ice with a thickness of 20 cm (with a high ice class).

e B
CBC 2014-2020
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Recommendations on technical requirements for a new vessel concept
(continue)

Ship equipment, ship systems:
The specification and design of ship’s equipment and ship’s systems must comply with the requirements of the RRR or RS
Rules.

Propulsion, steering and power plant:

Two options for the propulsive complex:

- the classic propulsive complex (GD-reducer-shaft-propeller) for the vessel with the maximum possible completeness
coefficient;

- propulsion system with full-rotary helical-steering columns for a ship with a high ice class.

Marine Power Station:
Ship power station power network 400V, 50Hz. The electrical system is three-phase, three-wire, isolated. Provide two main

diesel generators, emergency auxiliary diesel - generator. Equipment to provide power supply from the shore, when vessel
berths in the port, or in repair.

Radio equipment and navigation equipment:
Must meet the requirements of the RRR or RS Rules for the intended navigation area of the vessel.
4= um B8
CBC 2014-2020
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Thank you for your kind attention

Tatiana Pantina, Dr.of Sc.,
Professor, vice-rector for
research and innovations

Anatoly Burkov, PhD,
Associated Professor
INFUTURE Project Manager

Department of Management of of AMSUMIS
Waterway Transport pantinata@gumrf.ru
AMSUMIS

burkovav@agumrf.ru

The Gulf of Finland Science Days

NN “Facing our Common Future”, 13-14 November, 2019
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Maritime and Inland Shipping: Gulf Connecting Inland Waterways
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Coexistence of native Eurytemora daffinis
and invasive American Eurytemora
carolleeae (Crustacea: Copepoda) in the

Gulf of Finland
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Sukhikh Natalia, Alekseev Victor

Zoologicul Lpnaiiiniz

g e |

Sisbeberabiarg



Eurytemora affinis — actively
studied group of species

1- a food source for higher
trophic levels throughout the
Holarctic

2- model for alien species

1 At D
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Stu dy (‘F"imfl;t descriptiopﬁe?rom Elbe R. Poppe.,y 1880)
. : Order Copepoda
Shortlife cycle _ Suborder Calanoida
* Perfect osmoregulation Family Temoridae
mechanisms Genus Eurytemora Giesbrecht,

. . : 1881
_* Diapause In life cycle Eurytemora affinis (Poppe, 1880)
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Centropages typicus

haplotypes using mitochondrial cytochrome
oxidase | (COI, 652 base pairs) and nuclear nITS
genes

(ITS1-5.8SrRNA-ITS2) 820 bp . Totally more than
100 sequences were used.



Morphological differences between E. affinis and E. carolleeae in the

E. affinis

E. carolleeae

genital
segment rami



E.carolleeae was found among E.affinis in the Gulf of Finland

using COIl in 2007.
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Coexistence of
native and invasive
Eurytemora species

In Europe

Red sector Is the
ratio of invasive
E.carolleeae,
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Population density changes in
adult E. affinis (dotted line)
and E. carolleeae (solid line)
during the 2006 (a), 2008 (b),

and 2015 (c) summer seasons

In Luga Bay
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: Clutch size
Some parameters in females of E. 70

carolleeae and E. affinis from the 6o
Gulf of Finland 50
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Summary
1.Two species native E. affinis and invasive American E.carolleeae co-exist

In the same area in the Baltic Sea and according to literature date in the
North Sea.

2.The population dynamics of both species are largely parallel. Invasive E.
carolleeae is usually second to E. affinis in terms of density, but
sometimes the species dominates and even replace the native one in
freshwater part of the Gulf of Finland more closed to SPD.

3.The larger body size and different reproductive and physiological traits
of E. carolleeae confer a potential for it to displace native E. affinis
species. This is supported by the periodical dominance of the species in
Neva Bay.

4.Assessing the prospects of further E.carolleeae settlement we should
consider not only interspecific competition between these closely related
forms, but result of the competition also depends on fish predation and
11 food ability.
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For the work the Federal Collection of ZIN RAS, St. Petersburg was used.

This work was supported by the BIODISEINE and ZOOGLOBAL Seine Aval projects in France,

the “Biodiversity” grant from the Presidium of the Russian Academy of Sciences; Russian
Foundation for Basic research under 14-04-01149 A, 14-04-00932 A.
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Natalia Abramson,
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Eco-physiological differences between American and European Eurytemora
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It looks like invasive species feels good in the GF,
has high genetic heterogeneity,

always presents in zooplankton community in more or less constant
dencity

FA showed even less indices than in its native area (the same level as in
E.affinis)
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EUROPEAN MARITIME
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themes Maritime Industries Cultural heritage

Satakunta

3 maritime spatial plans
+ maritime spatial plan for the Aland Islands

8 coastal regions o=
i;ﬁ:;:ﬂf Kymenlaakso
2 goals : { YRR - e
blue growth & good status of marine waters .. ¢ YR A )

2 public consultations, =250 members in a cooperation network
Finalized by 31 March 2021

MARITIME SPATIAL PLANNING N Bl Friand's temitoral water

- Finland’s economic zone
= Border of Maritime Spatial Plan AND FISHERIES FUND
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BASELINE

BASELINE REVIEW TO
RECOGNIZE THE
PRECONDITIONS

SPECIAL CHARACTERISTICS
ECOLOGY/ STATUS OF FINNISH
MARINE ENVIRONMENT
BLUE GROWTH / CONDITIONS

PLANNING PRO

HEARING
|

SCENARIOS

CESS

S

VISION FINALIZATION AND

REPORTING

FUTURE SCENARIOS DIALOG OF THE GOALS APPROVAL
POSSIBLE FUTURES WANTED FUTURE DECIDING THE DIRECTION

STAKEHOLDER COLLABORATION FINALIZATION

IMPACT ASSESSMENT

REPORTING > MONITORING

MARITIME SPATIAL PLANNING




1st Question: HOW SHOULD WE PLAN?

4 stakeholder workshops for chosen group of experts

1. Cross-cutting themes (LSI, ESA, Blue Growth, Marine Environment,
participation)

2. Working methods
3. Digital planning process and presentation

4. MSP process (time schedule, interaction, decissions, analysess)

BASELINE REVIEW VISION FINALISATION AND
FUTURE SCENARIOS REPORTING

Characteristics of Sea Areas Stakeholder dialog in
CONSULTATION the planning areas

Impact Assessment Impact assessment
Blue Growth Profiles Impact Assessment

State of the Marine Environment

2018 2020



WHO AND HOW SHOULD WE INVOLVE?

* COMMUNICATION PLAN (internal)
* INTERACTION PLAN (public)

>350 members in MSP co-operation group

+ Co-operation group formed by state
authorities and insitutions

MARITIME SPATIAL PLANNING
INTERACTION PLAN

27/09/2018

VISION FINALISATION AND
REPORTING

BASELINE REVIEW

FUTURE SCENARIOS
Characteristics of Sea Areas Stakeholder dialog in
CONSULTATION the planning areas

Impact Assessment Impact assessment
Blue Growth Profiles Impact Assessment

State of the Marine Environment

2018 2020



e, BASELINE REVIEW

CULTURAL

HERITAGE —

SITUATION
ANALYSIS 2018

STATE OF THE MARINE
ENVIRONMENT 2018

viras!

BLUE ECONOMY — SITUATION
ANALYSIS 2018

CHARACTERISTICS OF THE
PLANNING AREA — GULF OF
FINLAND

P —— SUOMEN YHPARISTAKESKUS 12010 | SYKEM JOLKA1SUjA
MERIALUESUUNNITTELU -

Izl

MERIALUESUUNNITTELU -

BASELINE REVIEW VISION FINALISATION AND

CON REPORTING
Stakeholder dialog in SULT

CONSULTATION the planning areas ATIO
Impact Assessment N Impact assessment

FUTURE SCENARIOS
Characteristics of Sea Areas

State of the Marine Environment

Impact Assessment

Blue Growth Profiles




BASELINE REVIEW AS STORYMAPS

e h T THE ARCHIPELAGO SEA AND SOUTHERN BOTHNIAN SEA

This presentation discusses the current status
of our marine area.

We have collected information from all
industries using the marine area as a
foundation of the planning. In the next phase,
we will discuss how the future of the marine
area looks like from different perspectives.

The purpose of Maritime Spatial Planning is to
promote the sustainable development and
growth of the various uses of marine areas, the
sustainable use of a marine area's natural

| resources and the achievement of a good

| status of sea environment.

MARITIME SPATIAL PLANNING




WHAT ARE OUR POSSIBLE FUTURES?

Pohjoinen Selkdmeri, :
Merenkurkku ja Perameri

3.4.-20.8.2019
>20 interviews

2 National stakeholder workshops
6 Regional stakeholder workshops |
2 Rounds of digital commenting swtomens PR

Selkameren
eteldosa

+ inputs from projects!

BASELINE REVIEW VISION FINALISATION AND

FUTURE SCENARIOS REPORTING

Characteristics of Sea Areas Stakeholder dialog in
CONSULTATION the planning areas

Impact Assessment Impact assessment
Blue Growth Profiles Impact Assessment

State of the Marine Environment



capful
WHAT ARE THE SIGNIFICANT CHANGE FACTORS?

Focus of the Scenario Work

Climate Change

Globalisation

Climate agreements

. . Elintarvikemarkkinat
Contextual working Ideologies Price of Energy

environment (factors) Developments in the Arctic
Technological development
(bioteknologia, 3D, robotiikka) Role of EU

Price of and access to resources v \ Developments in Russia
-4 Attitudes and

Palvelullistuminen Development

Given factors
(International level)
Global Economy

Finland’s economy of Energy ent\flr.o;mental h Country
and copetitivnes technology activis UL developmentin
Digitalisation Fishing the BSR
Infratructure General safety Vesiviljely
State of the Marine Development of Blue Autonomous shipping
Marine industry Environment Bioeconomy
Focus Of. the Itimeren kiinnostavuus e Military
Scenarios Innovation policy Urbanisation matkailukohteena Véestdliikkeet Foreign trade Given factors
: : v Matkailun Agriculture (National level)
R U 4 Marine Traffic P kehitys .
developments : . Itdimerelli  Merenpohjan
Marine Tourism tutkiminen
Itimeren J Kalastusalueet Areas for k
Immediate working vaylien Aquaculutre Regional Ports

liikenndinti MPAs Regional
structure Factors that we can

influence

environment (actors) regulation

Cultural heritage OffShore Wind
Power areas

Internal working Maritime Spatial Planning
environment

(actions)

Factors that we can manage

MARITIME SPATIAL PLANNING




WHAT HAPPENS IN THE POSSIBLE FUTURES?
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BASELINE REVIEW VISION FINALISATION AND

FUTURE SCENARIOS REPORTING

Characteristics of Sea Areas Stakeholder dialog in
CONSULTATION the planning areas

Impact Assessment Impact assessment
Blue Growth Profiles Impact Assessment

State of the Marine Environment


Presenter
Presentation Notes
From Interviews to 3 possible scenarios
Explain the idea of each scenario
Content from the 6 regional stakeholder workshops


IMPACTS

Scenario 1 IMPACTS

SECTOR / THEME

ENERGY

* Ylituotanto voi

aiheuttaa ongelmia.

* Itameri
energianldhteena,
toimijan ehdoilla,
ympariston
kustannuksella.

* Energiantuotanto
voi uhata jopa
puolustusvoimien
toimintaa.

* Yleinen hyva
energiakehitys.
* Hajautetun
tuotannon
mahdollisuudet.

FISHERY &
AQUACULTURE

* Liika kasvu tuottaa
ympadristopainetta.

* Ulkomaalaisomistuk-
sessa olevien
suuryritysten tuotto valuu
ulkomaille ymparistén
kustannuksella,
paikallistaloudelle ei
hyétyja.

* Globaalit markkinat.
* Kestdavampien
kalanviljelytekniikoiden
kehittyminen.

Northern Planning Area

TOURISM,
CULTURAL
HERITAGE

* Pienet toimijat ovat
vaikeuksissa.

* Kulttuuriperinnon liian
voimakas hyvaksikaytto ja
tuotteistus.

* Kasvava meriliikenne ja
tuulivoima-rakentaminen
ovat riski
kulttuuriperinnolle.

¢ Suuret matkailijamaarat
mahdollistavat tarvittavan
infrastruktuurin.

¢ Matkailun
keskittdminen saastaa
"reuna-alueita”.

* "Teollisuusmatkailu”
(kiinnostus
teollisuuslaitoksiin)
lisadntyy.

MARINE TRAFFIC &
BLUE INDUSTRY

* Koillisvaylan sulaminen
siirtda meriliikennetta pois
Perdameren satamista.

* Merihiekkaesiintymien
hyodyntamisen negatiiviset
vaikutukset meriluonnolle.

* Teollisuuden uudet

investoinnit edistavat

alueiden tyodllisyytta ja
elinvoimaa.

MSP objectives

y A
veden laatu heikkenee
voimakkaasti: hapettomat
alueet lisaantyvat,

monimuotoisuus vahenee.

* Meriymparistén heikko
tila heijastuu
ekosysteemipalveluihin ja
elinkeinoihin, esim.
kalakantojen
romahtaminen.

* Ymparistdinnovaati-
oiden kehittdminen.

* Ymparistéongelmien
tiedostaminen kasvaa
kuluttajien keskuudessa.
* Suuryrityksille voi olla
kilpailuetu
ympadristdarvojen
huomioiminen.

* Kestavyyteen perustuva
) (0Jomimaciacieioion
Luonnonvara kaytetaan

kestamattomasti.

* Meren heikko tila

rajoittaa elinkeino-

toimintaa (esim. vesiviljely,
kalastus, matkailu).

* Yksityiset alueet

rajoittavat toimintaa.

* Tyossakayntialue
laajenee (Vaasa-Uumaja) ja
osaaminen lisdantyy.

* Kiertotalouden
mahdollisuudet.

* Synergiaedut eri
toimintojen kesken.

* Meren huono tila voi
pakottaa uusiin
innovaatioihin.

ndivettyminen.

* Meriympariston heikko tila
heikentdd ihmisten
hyvinvointia.

* Virkistystoiminta heikentyy
esimerkiksi sinilevatilanteen
myota.

« Saantely heikkoa, osallisuus
vahenee.

 Jokamiehen oikeudet
vaarassa.

* limastopakolaisuuden
vaikutukset.

¢ Oulun seudun
elinkeinoeldman
vahvistuminen.
 Kansalaisaktiivisuuden
nousu.

* Yhteisollisyys voi nousta
suuryritysten vastavoimaksi.
* Talouskasvu voi luoda
(ainakin hetkellistd)
hyvinvointia.

MARITIME SPATIAL PLANNING
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capful
MARITIME FUTURE SCENARIOS 2050 ’

Three possible futures of the Baltic Sea Region

ment’s terms

* Maailman suurvaltojen vélinen valtataistelu on yltynyt

* EU on liikkunut markkinaliberaaliin suuntaan ja sddntelya * Huoli ympiriston tilasta lisddntyy ja
pure.ztaarl. letysten ja kaupunl.('len intressit ohjaavat ilmastokysymykset nousevat politiikan kfil:lppaioda'l.(SI ja Ia?sm?lden ja Vena.jan va.llsetjannltteet
kehitysta valtiovaltaa enemman. e i L L kiristyvat Itamerelld. Epavakaa turvallisuustilanne
keskiéén. Kuluttajat ovat ympdristétietoisia ja Vvihentss investointei
. . . - ja.
* Merialueita hyodynnetaan ruuantuotannon lisaksi valinnat ohiaavat mvés vritvksii tarioamaan ) o )
erityisesti korkean lisdarvon tuotteiden raaka-aineiksi o ) o yosyrty ) * EU-maider - ilinen yhteistyd lisdantyy ja unioni tiukentaa
kestavia ratkaisuja. ohi~- ityisesti ymparisto- ja energiapolitiikan

yritysten tarpeisiin.

* Uusiutuvia energiamuotoja edistetdan vahvasti ja valtio

* Ymparistopolitiikka on tehotonta eika fossiilisista Oﬂ\_ . £ tasolla korostuu ia EU-I
.avaraisuus Euroopan tasolla korostuu ja EU:lle

polttoaineista paastd eroon toivotulla tavalla. Merituuli- tukee merituulivoiman verkkoliityntda. Tuotanto or N‘\ ! " 1a507ia KOTO:
' .. P— e o «Anctotaan vhtainan anarcianniani |licintinma
ENERGY . -y o i - ENERGY _ vl ) Y ENERGY . . " »
K H - B i N .-:



Presenter
Presentation Notes
Ohessa esiteltävät skenaariot ovat kuvauksia Suomen merialueiden toimintaympäristön mahdollisista ja vaihtoehtoisista tulevaisuuksista vuoteen 2050. Niiden avulla ei pyritä tulevaisuuden ennustamiseen vaan ajattelun ja näkemyksellisyyden kehittämiseen. Skenaarioiden tarkoituksena on ohjata ajattelemaan monipuolisesti ja johdonmukaisesti erilaisia vaihtoehtoisia tulevaisuuden kehityskulkuja 


STAKEHOLDER DIALOG Oct 2019 — Jan 2020

L)

AIMS TO BUILD COMMON UNDERSTANDING
ABOUT SUSTAINABLE USE OF THE MARINE AREAS

— Vision 2050
- Regional Targets 2030
- RoadMap 2030

— Spatial Plan

Ship building & “I Security
Ship repair d

VISION FINALISATION AND
REPORTING

BASELINE REVIEW
FUTURE SCENARIOS

Characteristics of Sea Areas Stakeholder dialog in
CONSULTATION the planning areas

Impact Assessment Impact assessment
Blue Growth Profiles Impact Assessment

State of the Marine Environment
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STAKEHOLDER DIALOG Oct 2019 —Jan 2020

Pohjeoinen Selkdmeri, ,
Merenkurkku ja Perameri

1 NATIONAL VISION
WORKSHOP

4 REGIONAL TARGET SETTING
WORKSHOPS

+ DIGITAL CONSULTATIONS

+ THEMATIC NEGOTIATIONS
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land-sea interaction.
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Presentation Notes
Simple 3 D map illustration
Three zones based on physical geography
Ecological structures and functions
LSI


THEMATIC VISUALISATIONS
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MAY 2020 FINAL PUBLIC
CONSULTATION

* VISION 2050

* REGIONAL TARGETS 2030
* ROADMAP 2030

* SPATIAL PLAN

* IMPACT ASSESSMENT

HEARING OF THE PLAN PROPOSAL
MARCH—-APRIL 2020
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