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Why bother?

Wärtsilä RTA-96-C

Height 13.5 m, mass 2300 tonnes

Power 80 000 kW

Consumption 171 g/kWh > 3 liters/sec

Car tank of 60 liters will drive this 20 sec



Short introduction to Ship Traffic Emission 
Assessment Model (STEAM)

▪ FMI, in-house development since 2007

▪ Input data sources

▪ Automatic Identification System (transponder)

▪ Own antenna

▪ National networks

▪ HELCOM

▪ Orbcomm Ltd.

▪ LRIT, VMS, departure/arrival times

▪ Minimum: Timestamp, location, identity

▪ Technical description of the global fleet

▪ S&P Global, bespoke data

▪ Optional:

▪ Meteorological, oceanographical data for 

performance prediction

▪ Wind dir/speed, wave height/direction, sea 

currents, ice cover, salinity, water temperature... Johansson et al, Atm. Env., 2017

Conceptual schema of STEAM



Air emissions

Water discharges

Underwater Noise

Jalkanen et al, Ocean Science, 2021



Example: Hourly methane (CH4) emissions



Import/Export emissions

Country Export, 106 tonnes of CO2 Import, 106 tonnes of CO2 CO2, 106 tonnes, 50%

Estonia 0.79 1.21 1.0

Latvia 0.47 0.43 0.45

Lithuania 0.54 0.61 0.58

Poland 1.05 1.20 1.13

Germany 5.11 4.72 4.92

Denmark 2.95 2.65 2.8

Sweden 3.15 3.13 3.14

Finland 1.61 1.65 1.63

Russia 10.05 8.40 9.23

Baltic Sea countries 25.7 24.0 24.9

Global runs, shipping between any two countries

For all pollutants, fuel consumed

Any vessels operating between the two countries

This example: 

Emissions from import ship traffic to Russia

https://flowmap.blue/1mKD6xgbK7VFTqa0O_FqlRi2xQznjRoj12hX9ACvQdp0?v=41.614684%2C-27.417050%2C2.35%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/1JJs7HvnvrS_hhXlpsw78yDBNg636jkfavRvCyQyA0Xk?v=48.544655%2C18.102100%2C4.00%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/1Bqh28gvDXOTXKk0vICT10x1lci6op9wYSmhHeVpQJtE?v=25.133236%2C38.994143%2C2.36%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/1gzcXnMPU7H0yR5HA_U3qPX6oI-W6wVBe3ul94sBygXA?v=41.384234%2C-3.757564%2C2.37%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/1MZE2n6Xm5ryF3sOPJWE-J8TeL1lPApefGVGPiiUz0To?v=29.728688%2C12.086000%2C2.35%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/1RjZjJkMfsI5uj_e9_Ca5P0g9AKYzOwEUrLaelXC02N8?v=48.638120%2C20.541376%2C3.00%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50&s=1
https://flowmap.blue/18zXlUqwsHE_5-mlWP8tp7qdMr0EhbzCSNan3dU-Hw_E?v=34.849574%2C-27.857698%2C2.85%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/1xa2-Wzqd7pGfUtxFS3wi5Ike7fdEmWDv00R9Zrbmp8c?v=33.793724%2C-3.961312%2C2.28%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/1bBhvzm1W2QG_Rcbj14qQBu6e0Ay0NFAvRfOTR_xCQQs?v=48.055795%2C18.631506%2C2.83%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50&s=1
https://flowmap.blue/1ctMnHM2qJIktNOngOwhLRAchWYZBRvP2dTvkELdOvPg?v=38.533354%2C-12.373094%2C3.42%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50&s=1
https://flowmap.blue/1SNGxkKOr8N0OK-hFBxyvcYBQIbzPis4CI82FnVdo8Os?v=51.767423%2C16.431321%2C4.51%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50&s=1
https://flowmap.blue/1HrIUZ6XNguXsrtFt-rCoQCODlrJg5nfTCdGuL5IV928?v=54.130850%2C15.980036%2C3.38%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50&s=1
https://flowmap.blue/1sZvDGW0dpk0VsnWLPIwctYK5Qp3slc911af8s5pYDzE?v=31.596877%2C26.439539%2C2.32%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/1JnziG9ri79IkduT9dfZQr29TsspGd3j-gkOiBNgEJ04?v=29.409835%2C35.275358%2C2.35%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/1TCQnCVsDceKrCZdYWjudfGoL7iFwe2BngDMjtnjNxOM?v=34.131061%2C31.680323%2C1.81%2C0%2C0&a=0&as=1&b=1&bo=75&c=1&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50&s=1
https://flowmap.blue/1hk-ZnxFSl5T-ErtHJvf8Pb-hMy_KnPFe1Jq9C2acHa0?v=60.178812%2C21.270062%2C3.28%2C0%2C0&a=0&as=1&b=1&bo=75&c=1&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/13jRi3b2uS6Sk1m3Rs5w2QR6k4RNTErdZbGDmRqPSj_I?v=37.773636%2C21.285698%2C2.83%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50
https://flowmap.blue/1i4Aqgh_ErrW_CrwCgmbh2bSIJ71PrkEqcD7PIVB_tYM?v=20.251589%2C29.557448%2C2.28%2C0%2C0&a=0&as=1&b=1&bo=75&c=0&ca=1&d=0&fe=1&lt=1&lfm=ALL&col=Sunset&f=50


Ambient effects; Magnitude and  spatial variation

Average increase in CO2 emissions (%) in 2014-2021

%

Compare this with

IMO GHG4:

+10% near coastlines

+15% elsewhere

Biofouling: +9%



0

2

4

6

8

10

12

In
c
re

a
s
e

in
 C

O
2

e
m

is
s
io

n
s

(%
)

Current

Ice

Waves

Wind

Average increase in CO2 emissions (%) in 2021



QA/QC

▪ Owner fuel reporting

▪ EU MRV comparisons, e.g 2022
▪ ∆Fuel: -1.9%; ∆CO2: -1.2% (>1300 ships)

▪ IMO Data Collection System

▪ Emission measurements

▪ Remote sensing

▪ Engine room data

AAD: 11%

Complete technical description

Near perfect AIS coverage

Ambient conditions excluded

Gaps in technical data

Gaps in vessel activity

Ambient conditions included (excl. Squat)



Past applications

▪ New Emission Control Areas (AIR)
▪ Baltic Sea, North Sea, Mediterranean Sea

▪ Global Sulphur cap 2020 (AIR)
▪ Health & climate impact assessment

▪ Global GHG studies (AIR)

▪ Annual environmental reporting (AIR, 
WATER, NOISE)
▪ HELCOM member states: Baltic Sea
▪ EU/Global: Copernicus Atmospheric 

Monitoring Services

▪ European Maritime Transport 
Environmental Report (AIR, WATER, 
NOISE)

Sofiev et al, Nature Comm, 2018

Jalkanen et al, CAMS2-61 data



Challenges

▪ Incomplete, or poor-quality data

▪ Activity data coverage

▪ Access to various datasets (AIS, 

LRIT, VMS)

▪ Vessel description

▪ Cost of the datasets

▪ Energy, emissions modeling

▪ Any ship, anywhere, anytime

▪ Validation data

▪ Measurement campaigns

▪ Confidential datasets

▪ Engine manufacturers

▪ Ship owners

Baldi et al, Proc ECOS, 2015  



Thank you

www.emerge-h2020.eu

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 874990
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