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Background 
HELCOM HOD 48-2015 considered the project proposal to operationalize the MAI-CART follow-up 
assessments and agreed on the future operationalization in principle. HOD 48-2015 decided on the 
implementation of the operationalization (automation when feasible and as far as possible), as it has the 
benefit of providing access to the tools by all Contracting Parties.  

The project was launched by the first Workshop of the Project Operationalization of the nutrient reduction 
scheme follow-up system (MAI-CART OPER) which was held at the premises of Stockholm University in 
Stockholm, Sweden, on 1 December 2015. 

HOD 49-2015 noted the start-up of the project on operationalization of the nutrient reduction scheme follow-
up system (MAI-CART OPER, 2015-2017). HOD 49-2015 also requested the Pressure WG to be actively 
involved in the project coordination. 

The document contains a Progress report on implementation of the HELCOM Project “Operationalization of 
the nutrient reduction scheme follow-up system”. The document also contains outcomes of the Workshop 
as well as description of project work packages and timetable for their implementation agreed by the 
workshop.  

 

Action requested 
The Meeting is invited: 

- to take note of the outcomes of the Workshop; 
- to take note of the progress in implementation of the Project; 
- to provide feedback guiding further implementation of the Project. 
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Progress Report on implementation of the HELCOM Project 
“Operationalization of the nutrient reduction scheme follow-up system” 
(MAI-CART OPER, 2015-2017). Status at March 2016. 
 

Background 

In 2007, HELCOM Contracting Parties adopted the HELCOM nutrient reduction scheme as part of the Baltic 
Sea Action Plan. In 2013, the HELCOM Copenhagen Ministerial Meeting adopted revised Maximum Allowable 
Inputs (MAI) and Country-Allocated Reduction Targets (CART) for nitrogen and phosphorus based on 
improved data and scientific models. 

A core pressure indicator on nutrient inputs that follows-up the progress in reducing nutrients to MAI has 
been developed and is now published as a part of the HELCOM core set of indicators. The MAI core indicator 
together with an assessment of progress towards fulfilling CART, constitute the nutrient reduction scheme 
follow-up system. A first assessment of CART fulfilment was publish on HELCOM website in January 2016. 

The aim of the MAI-CART OPER project is to operationalize, streamline and quality assure the production of 
the assessment through development of an integrated software tool.  

Objectives and priorities 

The objectives are: 

• Develop software modules that facilitates an efficient, quality assured and transparent compilation 
of the necessary data sets for the assessments; 

• Develop software modules that perform in an integrated way, the calculations included in the 
assessment process, e.g., flow normalization and trend analysis; 

• Develop software modules that summarize data sets and results in graphics and tables adequate 
both for background information and for the assessments as such; 

• Document the software and the calculations performed in it. 

The main priority of the project is to facilitate the elaboration of the next MAI and CART assessments 
products due late autumn of 2016. 

Overall progress 

The technical implementation plans are settled and coding of components have started and make good 
progress. There are no significant deviations from the time-plan provided in the work plan.   

Progress on specific Tasks: 

1. Project Management 

1.1 Reporting 

First reporting to PRESSURE 4.  

1.2 Arranging of a project workshop for experts of the Contracting Parties. 

A kick-off workshop was arranged on December 1, 2015 to ensure involvement of the Contracting Parties in 
the further development of MAI and CART assessments as well as ensure transfer of up-to-date information 
on national information to the project team. In addition, the ongoing work on operationalization of other 
HELCOM core indicator(s) was presented as inspiration and to foster a discussion on synergies. The main 
outcome from the workshop was an updated project plan.  
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1.3 Project Meetings 

The group has continuous electronic communication. Working meeting was arranged at BNI in Stockholm 
on 2 December 2015 and on 14-15 March 2016. 

2. Preparation of assessment data set  

2.1 Develop queries to the PLC database 

Software to extract relevant data from PLUS database and aggregate data to an appropriate level for error 
correction and gap filling has been developed. 

2.2 Develop supporting tool for filling gaps in waterborne inputs 

The requirements on this tool are that all changes shall be traceable and accidental errors eliminated, while 
retaining version safety and the possibility to at any point complement with new downloads from the PLUS 
database. Various options were evaluated and now significant progress has been made on the chosen option 
to construct a web-based Java tool on top of a SQLite database that facilitates safe and convenient working 
with the quality assurance of the waterborne input data.  

2.3 Module for establishing a data set of annual net input of nitrogen and phosphorus 

A draft structure of an assessment database has been developed that will be feed by the “gap-filling” tool 
and additional data. Modules for reformatting EMEP data and various options for transboundary data are 
under development. 

2.4 Module for statistical evaluations of trends and fulfilment 

The statistical tools used in previous assessments are being recoded into R software from SAS software to 
enable flexible and open source integration with the final software toolkit, and the recoding is in good 
progress. 

3. Assessment production 

3.1 Module for time-series graphics and tables outputs 

This has not started yet. 

3.2 Module for assessment graphics production 

This has not started yet. 

3.3 Integrate modules into software tool 

Modules are being integrated as they are ready. 

4. Documentation 

Has not started yet. 
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CONCLUSIONS  

of the First Workshop of the Project Operationalization of the nutrient 
reduction scheme follow-up system Stockholm, Sweden, 1 December 2015 

Background. 
In 2007, HELCOM Contracting Parties adopted the HELCOM nutrient reduction scheme as part of the Baltic 
Sea Action Plan. In 2013, the HELCOM Copenhagen Ministerial Meeting adopted revised Maximum Allowable 
Inputs (MAI) and Country-Allocated Reduction Targets (CART) for nitrogen and phosphorus based on 
improved data and scientific models. A core pressure indicator on nutrient inputs that follows-up the 
progress in reducing nutrients to MAI has been developed and is now published as a part of the HELCOM 
core set of indicators. The MAI core indicator together with an assessment of progress towards fulfilling 
CART, constitute the nutrient reduction scheme follow-up system. 

HELCOM HOD 48/2015 considered the project proposal to operationalize the MAI-CART follow-up 
assessments and agreed on the future operationalization in principle. Also HOD 48-2015 agreed in general in 
the approach to the future production of PLC data and assessment products so that they are timely and 
complementary to each other and meet policy need (PLC strategic document). 

The first Workshop of the Project Operationalization of the nutrient reduction scheme follow-up system (MAI 
CART OPER) was held at the premises of Stockholm University in Stockholm, Sweden, on 1 December 2015. 
The Workshop was organized by Baltic Nest Institute, Stockholm University and Danish Centre of 
Environment and Energy, Aarhus University with the assistance of the Secretariat. The programme of the 
Workshop can be found in the Annex 1. 

The workshop was attended by representatives of Denmark, Finland, Germany and Sweden as well the 
HELCOM Observer Coalition Clean Baltic (CCB). The List of participants is contained in Annex 2. 

The Workshop was focused on elaboration of the procedures and technical solutions for operationalization 
of MAI and CART assessment while ensuring the involvement of Contracting Parties in the assessments and 
making the assessment data accessible. The workshop also sought availability of the recent national data for 
the assessment. 

[These conclusions have been agreed on by the participants of the workshop. The conclusions and 
presentations have been made available on the HELCOM meeting portal.] 

Conclusions 

The workshop was informed about the suggestion to architect the automated elements of the system to 
follow up nutrient reduction scheme implementation. The architecture integrates an Assessment Database 
and a set of modules/tools performing the assessment procedures and providing tools to access the 
assessment results for users. The workshop also took note of the implementation plan the Project 
“Operationalization of the nutrient reduction scheme follow-up system” (MAI CART OPER) distributed prior 
to the workshop and agreed to use it as a basis for the workshop and further work. The Meeting considered 
the project implementation and its deliverables and timetable as presented by Bo Gustafsson (Presentation) 

The participants discussed the need to make assessment tools available to the national experts. Participants 
were of the opinion that due to complexity of the assessment process and clear description of the assessment 
algorithms in the PLC Guideline, there is no need in development and establishing of WEB based available 
tools to perform any single assessment procedures. 

An opportunity to automate procedures of approval of the assessment results by national experts was 
discussed. The meeting concluded that only input dataset, including transboundary input, retention 
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coefficients etc. and output data of assessment are to be considered and approved by national experts. There 
is no need in intermediate approval procedures until the assessment is complete.  

The workshop agreed with the suggestion that after the assessment, all input, output and intermediate 
assessment data will be arranged into the one information resource – Assessment Data Base (ADB). Access 
to the ADB for the national expert will be organized.  

The meeting was informed on the dataflow processes of the eutrophication assessment procedures 
developed by the EUTRO-OPER project. Participants agreed that public workspace with tools to perform and 
record approval procedures for the assessment datasets could be established. The workspace could also be 
used to follow up progress in MAI and CART assessment processes. Participants invited the Secretariat to 
investigate a possibility to set such a workspace at the HELCOM web resources. At the same time, the 
workshop agreed that all procedures related to quality assurance and verification of data reported by the 
counties are to be performed by the reporting tools developed by the PLUS project. 

The workshop discussed also methodological aspects of the assessment procedures.  

The overall principles of the nutrient reduction scheme development were discussed and the major 
algorithms to calculate different elements of the HELCOM nutrient reduction scheme were clarified.  

The workshop identified the need to advance the trend analysis methodology in order to detect possible 
change points in time series. 

Germany highlighted the need to assess changes of nutrient inputs by major rivers. This information could 
serve for communication with river basin commissions, especially commissions on international rivers, to 
account environmental targets for Baltic Sea into the river management plans. The participants also noted 
that more specified information on the assessment results could be requested. That is why, experts 
suggested to consider an opportunity to find synergy between assessments for nutrient reduction scheme 
follow up and periodic PLC assessments. 

The workshop emphasized an importance to conclude some open methodological aspects of the assessment 
at the next Pressure group meeting. The participants also suggested to arrange an expert workshop dedicated 
to scrutinizing the next draft MAI CART assessment results. 

The workshop emphasized the overarching priority of the MAI CART OPER project to facilitate the elaboration 
of the next PLC assessment products due late autumn 2016. The workshop also emphasized the importance 
of transparency and traceability in the assessment procedure.  

The progress of the project will be reported to the RedCore DG expert group and HELCOM Pressure work 
group. 

Based on the discussion at the workshop, the timetable and specific deliverables of the Project were updated 
and agreed as included in Annex 1 and 2. 
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Annex 1 Descriptions and division of tasks in MAI-CART OPER project 
 

Work package Task Specification Responsible Deliverables 
WP1: Project 
management 

1.1 Reporting Regular reporting of the progress to the 
RedCore DG and Pressure 

DCE+BNI Progress report at the Pressure group 
meetings 

1.2 Organization of the workshop Technical and methodological solutions for 
architecture of the follow up system 

DCE+BNI  

1.3 Project meetings Bi-monthly electronic meetings DCE+BNI  
WP2: Preparation of 
assessment data set 

2.1 Develop queries to the PLC 
database  

Develop queries to extract waterborne 
inputs in adequate format from PLC 
database  

BNI Tools to simplify and quality assure 
updates of complete assessment 
waterborne input data. Extraction of 
data sets for national approval 
(Workspace on HELCOM web 
resource will used). 
 
Module for compilation of assessment 
data set. 
 
 

2.2 Develop supporting tool for filling 
gaps in waterborne inputs 

A simple tool that documents revision 
history of the gap filling procedure 

BNI 

2.3 Module for establishing a data set 
of annual net input of N and P 

Develop a program module that compiles 
waterborne, transboundary and airborne 
inputs into a comprehensive dataset. 
Performing also flow normalization. 
 

BNI+DCE 

2.4 Module for statistical evaluations 
of trends and fulfilment 

Create a new or alternatively modify 
existing program module that performs the 
necessary statistical analyses  

DCE  Module for statistical analyses 

WP3: Assessment 
production  

3.1 Module for time-series graphics 
and tables outputs 

Create a program module that produces the 
graphical outputs necessary for evaluation 
of trends 

BNI Module for user-friendly time-series 
outputs 

3.2 Module for assessment graphics 
production 

Create a program module that produces the 
graphics and tables outputs needed for pu-
blication of updated assessments 

BNI Module for assessment 
graphics/table production 

3.3 Integrate modules into software 
tool 

The modules are integrated so that they can 
be used in a single context of a software 
tool 

BNI+DCE Assessment tool 

WP4: 
Implementation, 
integration and 
documentation 

4 Documentation Technical documentation will be produced BNI+DCE Technical documentation  
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Annex 2 Timetable of the MAI-CART OPER project 
 

WP Task 
Nov-
15 

Dec-
15 

Jan-
16 

Feb-
16 

Mar-
16 

Apr-
16 

may-
16 

Jun-
16 

Jul-
16 

Aug-
16 

Sep-
16 

oct-
16 

Nov-
16 

Dec-
16 

Jan-
17 

Feb-
17 

Mar-
17 

1 1.1 Reporting to 
PRESSURE         

  
            

  
        

  

1 1.2 Start up workshop                                   
1 1.3 Project team 

meeting (SKYPE) 
                              

    
2 2.1 Develop queries to 

the PLC databases 
                              

    
2 2.2 Develop supporting 

tool for filling gaps in 
waterborne inputs 

                              

    
2 2.3 Module for 

establishing a data set 
of annual net input of 
N and P 

                              

    
2 2.4 Module for 

statistical evaluations 
of trends and fulfilment 

                              

    
3 3.1 Module for time-

series graphics and 
tables outputs 

                              

    
3 3.2 Module for 

assessment graphics 
production 

                              

    
3 3.3 Integrate modules 

into software tool 
                              

    
4 Documentation                                    
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