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Implementation of obligations from regional agreements:
BONN Agreement and HELCOM (Helsinki Convention)
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 BONN Agreement: signed in 1969 after the oil tanker TORREY CANYON spilled 117 000 t 
of oil off the UK coast; first major pollution disaster affecting Western Europe; 
aims at joint surveillance and cross-border counter pollution measures, thereby
protecting the marine environment

 HELCOM: Helsinki Convention was signed in 1974 to protect the Baltic Sea from all 
sources of pollution from land, air and sea, as well as to preserve biological diversity
and to promote the sustainable use of marine resources

 Germany is represented by a Head of Delegation (HoD) as well as national experts in the
various meetings

 intersessionally, the Delegation gathers and provides information, conducts projects to
support the Action Plans, coordinates campaigns and coordination meetings with other
Contracting Parties and stakeholders in order to push major topics on the international 
agenda



Example: BONN Agreement surveillance
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National legislation in Germany
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Monitoring: Measurement locations

Wedel/Hamburg
(since 2014) 

Bremerhaven
(since 2017) 

Kiel
(since 2018) 

Mobile station
(since 2021) 

Atair
(since 2021) 

Permanent measurements

Temporary measurements at sea     on land

German Ship emission monitoring network:
• 5 operational measurement sites - two with aerosol instruments: Wedel (2020), Kiel (2021)

• Ships pass fixed stations in a distance of 300-800m
• 72.000 analyzed ship plumes

with aerosol
Source: BSH



Method and workflow for remote monitoring

particles

MEASURE-
MENT

max.
2h

REPORT

• Detection of chem. composition
(SO2, CO2, NO, NO2, O3, particles)

• Automated plume identification,
analysis and allocation (with AIS)

• Calculation of emission factors (EF) for
SO2, NOx and particles (emission report)

• Automated alerting for measurement 
above limit (currently only SO2)

INSPECTION

ANALYSIS SANCTIONEU-DATABASE
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Enforcement in Germany: MARPOL Annex VI
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suspected
violation PSC

e.g. remote sensor
measurement

sampling results:
violation?



administrative
proceedings
( fines)

Water Police

court
proceedings
( penalty or prison)

or

Source: BSH



Enforcement in Germany: problems of reserving evidence
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1. The crew could not understand the measure, 
because in some cases the marpol sample also 
had to be confiscated to secure the evidence.

2. Both the IMO and EU standards had to be 
harmonized, as both have to be implemented 
equally in Germany.

3. The procedure should be standardized 
nationwide.



Enforcement in Germany: standardized sampling procedure
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Source: Data analysis by BSH and RBINS; additional data provided by FR  (unpublished)

 Analysis of 2602 plumes allocated to scrubber ships
 Fraction of measurements above Sulphur limit increases for ships with scrubber installation
 Number of scrubber ships measurements inside European ECAs increases since 2016
 About 30 % of the high FSC readings showed values above 0.50 % S m/m (all measurements inside SECA!)

EGCS ships: potential non-compliance rates since 2014



Sulphur: potential non-compliance rates since 2014

• Decrease of 
suspicious non-
Scrubber ships from 
2016

• Fraction of Scrubber 
ships above sulphur
limit increase since 
2020

• Fraction of measured 
Scrubber ships 
increased in recent 
years 

Remote measured sulphur limit exceedance and fraction of 
Scrubber ships in Germany (Wedel, Bremerhaven, Kiel)
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“The scrubber problem”: actions taken and potential actions
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Development of a scheme for checking the 
monitoring data and clarification of the 
functioning of various scrubbers and 
operating modes



“The scrubber problem”: actions taken and potential actions
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What needs to be improved?

1. Training of inspectors
2. Acceleration of investigation
3. procedures
4. Completion of entries in Thetis EU

EU-DATABASE

Source: BSH



Measurements above Sulphur limit: Trend
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Unpublished data! Do not use or publish without permission by author! 

Source: BSH



EMSA RPAS-Service in Germany 2022 & 2023

2022 German Baltic Sea
(emission monitoring):
• 89 measurement flights (April - July)
• 210 plume measurements (4 pot. violations)
• Marine surveillance and particip. in anti-terror exercise 

2023 North Sea EEZ (multipurpose operation):
- Marine surveillance and monitoring - SAR
- Emission monitoring - Pollution detection
- Fisheries inspection - Customs activities
- Inspection of critical infrastructure - Border control 

• 112 targeting flights (May – August)
• 54 plumes measured (6 pot. violations) 

SCHIEBEL Camcopter S100 (200 kg)
equipped with camera gimbal

and mini-Sniffer

Flight time: typ. 2.5 h (max. 5h)
Operational range: up to 100 km (at 2000 ft)

Launched from coastal military base

2023 launched from police vessel 
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EMSA RPAS-Service in Germany 2022 & 2023

RPAS command center 2022

Flight area 2022 in German Baltic Sea

Single flight track 2023 
German North SeaHelideck onboard

police vessel
2023

Emission
measurement 2023 18

Source: BSH



Conclusions and lessons learned

Conclusions
• Close cooperation with the respective local and member states regarding Helcom and Bonn agreement

• Close network of different responsibilities: Police and PSC as well as other port and environmental authorities
• Remote measurement of ship plumes are used to find potential violations and to trigger legal on-board 

inspections (targeting mechanism)

• Remote plume measurements are carried out in Germany by land based fixed and mobile sites and ship 
based sites

• If a ship sails inside an ECA, the use of low-sulphur fuel or an exhaust gas cleaning system (Scrubber) is 
mandatory

• Increasing irregularities for sulphur emissions observed for scrubber ships
• Germany uses the EMSA-RPAS Service regularly since 2022 for monitoring ship emissions but also to perform 

marine surveillance in the open North- and Baltic Sea
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Lessons learned
• A need of more detailled inspection of scrubber ships

• Greater need for training of police officers

• Better quantity and quality of data input in Thetis EU
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