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Background 
Document 3-3 contains a proposal for operationalization of MAI core indicator and CART assessment. This 
document contains the same proposal (based on scenario 1 for automation) in the format of the project 
proposal, amended with fine-tuned text and more details, e.g. regarding the timetable. 

 

Action required 
The Meeting is invited to recognize the need to operationalize the MAI core indicator and CART assessment, 
agree on the next update of MAI and CART, to be based on data up to 2014 for the use in the 2017 draft 
HOLAS II, and support the proposed activities and the project proposal. 

The Meeting is invited to note and consider that financing is needed for carrying out the project. 

 



HOD 48-2015, 3-29 
 

 

Page 2 of 11 
 

PROJECT DESCRIPTION 

 

1. Title of Project Operationalization of the nutrient reduction scheme follow-up system 

 

2. Project Manager 

The project will be implemented by DCE, Aarhus University, Denmark and BNI, Stockholm University, Sweden 

 

3. Proposing Party Contracting Party ____ 

     Commission ____ 

     Subsidiary body __X__ 

     Heads of Delegation ____ 

     Executive Secretary __X__ 

  

4. The body supervising the project 

Working Group on Reduction of Pressures from the Baltic Sea Catchment Area (Pressure WG) 

 

5. Target and activities 

The objective of the project is development and operationalization of the HELCOM nutrient reduction 

scheme follow-up system through integration of the automated standard procedure to the regular 

assessment of nutrients input from all the sources to the Baltic Sea. 

A set of regularly performed standard procedures required to follow-up implementation of the nutrient 

reduction scheme will be automated. This will result in optimizing the use of available resources for data 

processing, reduced time for evaluation, processing and reporting data, and excluding human-induced 

errors.  

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 pressure indicator on fulfilment of MAI in the Baltic Sea sub-basins is one of the HELCOM core indicators 

(first edition published on the website already). The MAI core indicator together with an assessment of 

progress towards fulfilling CART, constitute the nutrient reduction scheme follow-up system.  

Further work on operationalization of the regional core indicators is foreseen in HELCOM, including working 

out of data flows, in order to meet an immediate deadline related to the timetable for the preparation of the 

second HELCOM holistic assessment (HOLAS II). The HOLAS assessment intends to cover as latest data set as 

possible and the draft of it should be ready by mid-2017 and the finalized assessment by 2018. 

Regular assessment to follow up the nutrient reduction scheme implementation requires quality assured, 

complete and consistent data sets on air- and waterborne nutrient inputs and on riverine water flow. The 

procedure of filling in data gaps caused by missing, not reported or erroneous data requires several iterations 
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during which the Contracting Parties resubmit required data and then approve the changes in the data set 

before the assessment is completed. 

The first assessments of the progress towards fulfilling MAI and CART were developed and produced by DCE 

Denmark and BNI Sweden (using methodology approved by HELCOM LOAD and HELCOM PRESSURE working 

groups), with an assistance of the HELCOM Secretariat. All steps in the production of the assessments were 

performed manually as described in details in Attachment 1. The manual procedures were natural as the 

assessments were in a development phase. However, the follow up system requires regular assessments 

based on subsequent updates of the data set while the relevant data quality has to be assured. In order to 

meet these requirements the efficiency of data processing should be increased through automation of as 

many steps of the data processing procedures as possible.  

A proposal for operationalization of semi-automatic process to follow up the nutrient reduction scheme 

implementation is contained in Attachment 2. 

Evidently, the full automation of the assessment procedures is not possible due to expert assessment which 

is required at several stages, and economic feasibility. For example: 

 Filling in data gaps, being not a standard procedure, requires scientifically based expert analysis 

 Performing of some steps of the statistical analysis requires scientific, manual evaluation and selection 
before proceeding to the next steps of the assessments.  

 The assessment methodology requires regular adjustment (e.g. statistical test, transboundary inputs, 
retention) which is not advisable to perform automatically. 

 Development of the web-interface integrating most of the steps described in attachment 2 requires more 
than a man-year. However, a fully automated web-interface does not look feasible, as remarkable part 
of the assessment products are updated manually by experts now and will be in the foreseeable future. 

 A full automation, if it had been possible, would not lead to substantial decrease of the running cost 
compared to partial automation as included in this proposal.  

The main automated steps should be the establishment of the assessment data set consisting of PLC and 

EMEP data, performing basic data processing such as normalization and link to the statistical analysis, and, 

finally, production of standard tables and graphics from the results of statistical analyses. 

For the best use of resources, the operationalization is proposed to be carried out before or in connection 

with the next updates of the nutrient reduction scheme follow-up assessments. It would be natural to 

perform these updates in coordination with the PLC-6 assessment (which will focus on inputs form different 

sources in the catchment area in 2014 and effect of measures taken on reducing inputs to the Baltic Sea).  

Coordinating the assessments on 1995-2014 data ensures that a complete quality assured data set including 

data gaps filling and approval from Contracting Parting will be establish for the three assessments including 

normalization of data and some of the statistical analysis and therefore save resources.  

Activities 

1. Arranging of a start-up workshops to discuss and agree on the overall design for the steps in the 

nutrient reduction scheme follow-up system that should be automated/partly automated and agree 

on needs for changes in the assessment procedures (e.g. statistical analysis, transboundary inputs, 

retention). The workshop will be prepared by BNI, Stockholm University, DCE, Aarhus University as 

well as RedCore DG in coordination with the Secretariat. 

2. Specification of requirements for every step in Table 2 (attachment 2);  

3. Establishment of automated or partial automated procedures that can: 

 Extract conveniently formatted data set of time series from the PLC database that data have 

obtained a certain quality mark. This data set is for quality assurance, filling in data gaps and, 

when completed for sending to Contracting Parties for approval for MAI, CART and PLC 

assessments; 

 Detect and provide information on which data have not been reported yet; 



HOD 48-2015, 3-29 
 

 

Page 4 of 11 
 

 Keep the final approved, quality assured annual data sets used for the MAI-CART follow-up 

assessment in parallel with the data in the PLC database allowing for identifying changes in data 

including keeping record of history (one new data set for each nutrient reduction scheme follow-

up assessment) and making the latest dataset generally available after the assessment; 

 Allow for inclusion of transboundary input data not present in the PLC database and were data 

are lacking calculate  riverine transboundary input-time series; 

 Format data for normalization, annual and normalized inputs, different statistical analyses and 

the assessment of MAI and CART fulfilment, respectively taking into account transboundary 

inputs and retention and including airborne deposition; 

 Make the flow normalization on riverine inputs; 

 Calculate annual actual and normalized country (source) basin net inputs; 

 Import data set to a statistical tool and receive results from the statistical analysis as far as 

possible. (It will be investigated if some freeware statistical software could be applied and 

embedded in the software for some of the statistical analyses and clarified if there are some 

software license to take into account); 

 Create the data sets behind and where possible making some of the tables and graphs (time 

series-plots of actual and normalized inputs, results of the different statistical analysis);  

 Create the data sets behind and where possible making some of the tables and graphs for the 

Core pressure indicator (MAI) and for the CART follow-up assessment; 

4. Description and documentation of the automatic/partly automatic steps and the new revised 

assessment procedure. 

 

6. Expected results 

The result of the project will be a modernized and operational procedure for updating nutrient reduction 

scheme follow-up assessment. 

 

The following benefits can be expected from operationalizing (automating) the procedure for updating 

nutrient reduction scheme follow-up assessments: 

 shorter delay between data collection, reporting, elaboration of assessment and publication; 

 more cost-efficient assessments as automated procedures save many of the running man-

hours; 

 a system that can better respond to policy needs as there will be more flexibility in terms of 

time-wise planning  of next updates of the assessments (for instance, in addition, or instead of 

planned frequency); 

 support to the elaboration of the PLC-6 essential outcomes according to the revised road-map 

(e.g. request by HELCOM GEAR 2/2012 and HELCOM HOD 39/2012 that the PLC-6 project 

deliver essential data by the end of 2016 to allow for making use of the data for HELCOM 

thematic and holistic assessments as well as the second round of initial assessments under the 

EU MSFD in 2018); 

 improved quality of the assessments as it will be possible to make many iterations of 

calculations and statistical assessments, allowing for inclusion of late 

reported/corrected/missing data and the use of the most updated data sets as well as removal 

of as many as possible errors due to the human factor; 

 inclusion of new information on transboundary inputs and retention coefficients will be 
facilitated;  

 by associating the assessment products to the new PLC-water database system and making 
them standardized they could be available for more users.  
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The new automatic/partly automatic procedures could be tested during second half of 2016 as a part of the 

next expected update of the nutrient reduction scheme follow-up assessments and on the PLC6 assessment 

using PLC data set 1995-2014. 

 

Based on the results of the project, an estimate on the running cost (besides the ones included in the current 

database hosting and development contract) of the new system/procedure for updating of Core pressure 

indicator (MAI) and CART follow-up assessment will be made.  

 

7. Consistency with HELCOM priorities __X__ yes ____ no 

 

8. Timetable  

 

The project starts at the latest by 1st September 2015 being finalized in January 2017. 

 

 Task sep-15 oct-15 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 

Project team meeting 

(SKYPE) or connection to 

REDCORE DG meetings 

                                  

Start up workshop                                   

Detailed requirement 

specification 

                                  

Datahandling 

procedures 

                                  

Normalization 

procedures 

                                  

Statistical procedures                                   

Procedures related to 

transboundary inputs, 

national net inputs 

                            

Procedures creating 

graph, tables for time 

series 

                                  

Procedures creating 

graph, tables for MAI 

and CART follow-up 

assessment 

                                  

Testing the procedures                                   

Adjusting procedures                                   

Description of new 

procedures 

                                  

Documentation                                   

 

Progress will be reported to Pressure WG. 
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End: January 2017, but with all products ready early autumn 2016 for the use in the PLC-6 assessment 
and for updates of the nutrient reduction scheme assessments with 1995-2014 data by then end of 
2016. 

 

9. Budget (taking into account financial year from 1 July to 30 June)  

9.1  Total Costs 

DCE, Denmark and BNI, Sweden will divide the tasks . It is expected that BNI and DCE will need to apply some 
in-kind man-hours contribution. Travels and accommodation will be in-kind by the two institutions.  

Additional funding needed: 5 man-months of 13,000 € = 65,000 € 

 

9.2 Costs divided per financial year 

2015-2016: 50,000 € 

2016-2017: 15,000 €  

 

9.3 Sources of financing divided per financial year 

  2015/2016: 50,000 €requested from the Contracting Parties and from other potential sources 

  2016/2017: 15.000 € from HELCOM budget 

The running cost of updating the assessments after the implementation of the operationalization of the 
nutrient reduction scheme follow-up system will be estimated as a part of the project, but a provisional 
estimate is 2-4 man-months pending on how many steps will be automated/partly automated and the 
possible new requests what to include in the assessments. 

If the next update of nutrient reduction scheme follow-up assessments is performed together with the PLC-
6 assessment and coordinated with the operationalization project and based on a 1995-2014 input air- and 
waterborne data set, DCE and BNI estimate the cost up to 2 man months running cost for this assessment 
(with main work during second half of 2016).  

 

10. Additional requests (manpower, equipment, facilities, etc.) 

10.1 From the Contracting Parties 

10.2 From the Secretariat 

 

11. Procedure of nomination of the Project team members 

 

RedCore DG will serve as a project team. 

 

12. Signature of the Project Manager 
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13. Opinion of the Chairmen of the relevant body 

 

 

14. Opinion of the Executive Secretary 

 

 

15.  Decision of the Heads of Delegation 

(Reference is to be given to the relevant Minutes of the Heads of Delegation's Meeting) 

 

             _____ to establish    ____not to establish 

 



HOD 48-2015, 3-29 
 

 

Page 8 of 11 
 

Attachment 1 
Present situation on nutrient reduction scheme follow-up assessment 
Today basically all steps (Table 1) are performed manually and the steps of reformatting data sets are 

performed in Excel by e.g. manual copy-paste procedures. It makes the present procedure (Table 1) very time 

consuming and very dependent on availability of certain persons. In addition, the increased risk of 

introducing errors with the manual procedure is obvious.  

When all data are reported the data manager manually extracts data from the PLC data base and enters them 

in an Excel spreadsheet (steps 1 and 2). Steps 3 to 23 are at present performed by BNI, Stockholm University, 

Sweden and DCE, Aarhus University, Denmark on a voluntary basis, with the HELCOM Secretariat assisting 

on elaborating some of the tables and figures and part of the text. BNI and DCE are not able to make the 

assessment before steps 1 and 2 are finalized. If some extra data is reported and/or corrected by the 

Contracting Parties during the assessments, all steps in Table 1 have to be repeated. 

 
Table 1: Description of the present steps in the process of preparing MAI/CART assessments 

1 Extraction of data on waterborne inputs to the Baltic Sea from the PLC database  

2 Format the data in table format (Excel) to enable manual quality assurance  

3 

Perform the manual quality assurance including filling of gaps and correction of obvious 
strange data in the waterborne data. This step also includes the separation of inputs through 
the border rivers Torne Älv and Narva between the countries involved, and so far correction 
for the Matrovska Channel. 

4 Obtain approval of the complete dataset from relevant countries 

5 
Extract riverine transboundary input and retention data from the PLC database (and check 
for changes in retention data) 

6 Retrieve possible additional transboundary data from the countries. 

7 Estimate riverine transboundary input time-series from available information 

8 Format the data so it fits the flow normalization procedure 

9 Perform flow normalization of riverine input data (including transboundary riverine inputs) 

10 
Retrieve updated country by basin airborne nutrient input time-series from EMEP 
(normalized as well as non-normalised)  

11 Format the EMEP data to the HELCOM countries, shipping and other countries. 

12 Calculate annual actual and normalized total inputs to the Baltic basins 

13 
Calculate annual actual and normalized country (source) by basin net inputs (i.e., taking into 
account transboundary and airborne inputs)  

14 
Create time-series plots for all time-series (actual and normalized, pr. basin, country pr. basin 
etc.) 

15 
Format data from steps 12 and 13 so it fits statistical analysis including dividing data set in 
riverine, direct input, waterborne inputs, airborne inputs and total inputs 

16 
Test for trends and calculate trend/trend-line and changes  (including significance) for all 
time-series from step 15 

17 Create convenient graphics and tables for analysis of trend results 

18 
Test for changes between periods (e.g. average latest three or five year compared with 
reference period or other periods) for all time-series (including significance) and calculate 
changes 

19 Create convenient graphics and tables for analysis of changes between periods 

20 Calculate fulfilment of MAI and CART taking into account statistical uncertainty on inputs 

21 Create convenient graphics tables for fulfilment of MAI 

22 Create tables and graphics for the Nutrient input indicator 

23 Create tables and graphics for the CART follow-up 
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Attachment 2 

Proposal for revised procedure on nutrient reduction scheme follow-up assessment 

 

The justifications for automation of several of the steps involved in the updates of the nutrient reduction 

scheme assessments are summarized in section 6 “Expected results” of the project application.  

 

There are two scenarios or levels of ambition of automation of the steps described in Table 1, where the 

two most extreme can be described as scenario 1 and 2 below: 

 Scenario 1: Develop minimalistic tools “organically” and step-wise within BNI and DCE for the 

purpose of aiding the production of improved and updated assessments with less manual 

steps. No fancy web-interface will be developed. This will reduce development cost 

substantially, but still significantly reduce running cost for future updates of the assessments. 

 Scenario 2: Develop detailed specified tool also permitting users outside BNI and DCE to 

perform analysis. This requires a substantial investment in software development to 

implement user-friendliness including some kind of web-interface and also higher degree of 

automation of rather complex choices in for example statistics and transboundary input 

estimates. The pay-off time of the additional investment will be quite long since the reduced 

cost for an assessment will be limited (probably of the order of maximum 1 person month) and 

assessments cannot be made with higher frequency than once per year. 

 

The MAI-CART assessments require some scientific evaluations and in depth knowledge of the data (e.g. in 

relation to gap filling, transboundary inputs, retention) and on which data statistical analysis is to be 

implemented and how to evaluate and use the results of these analyses. Therefore, only quite few persons 

will in practice be performing the assessment. The results of the MAI-CART assessments, including the actual 

and normalized data sets and other graphs and tables, should be easily available, e.g. in connection with the 

web-interface to the new PLC database. 

Scenario 1 above would involve: 

 Developing a revised and more cost-efficient procedure for producing the assessments 

allowing higher quality and advance delivery, using the most updated input data set including 

allowing for repeating calculations and assessments if PLC/EMEP data are changed/updated; 

 Identifying and specifying which steps of the procedures of the assessments (Table 1) can be 

automated or partly automated; 

 Developing procedures for operationalizing the steps identified for automatic/partly automatic 

operation; 

 Clarifying how the assessments in the future can be related the PLC database interface; 

 In general making as many steps as possible less dependent on manual activities; 

 Estimate future running cost of updating the assessments.  

 

In Table 2 the steps of Table 1 have tentatively been grouped into segments that can be automated either 

fully or partly. 
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Table 2:  Provisional grouping of steps in the assessment of MAI-CART follow-up in manual, partly manual 

and automated steps 

Task (corresponding to scheme above) New procedure 

1 
Extraction of data on waterborne inputs to the Baltic Sea from the 
PLC database  

Performed by an interface to PLC 
database 

2 
Format the data in table format (Excel) to enable manual quality 
assurance 

5 
Extract riverine transboundary input and retention data from the 
PLC database (and check for changes in retention data) 

3 

Perform the manual quality assurance including filling of gaps and 
correction of obvious strange data in the waterborne data. This step 
also includes the separation of inputs through the border rivers 
Torne Älv and Narva between the countries involved, and so far 
correction for the Matrovska Channel. 

Mostly manual but a new QA tool 
enabling storage and comparison 
with revision history of previous 
complete data sets could be 
developed as support. 

The tool could be a part of the PLC 
database interface if storage of 
filled/corrected data would be 
permitted in the PLC database 

4 Obtain approval of the complete dataset from relevant countries Manual steps 

6 Retrieve possible additional transboundary data from the countries. 

10 
Retrieve updated country by basin airborne nutrient input time-
series from EMEP (normalized as well as non-normalised)  

7 
Estimate riverine transboundary input time-series from available 
information 

These steps would be automated 
or partly automated where 
technically sensible and applicable 
through a operationalized nutrient 
reduction scheme follow-up 
assessment procedure. 

 

Evaluation of transboundary inputs 
and retention will require manual 
evaluation. 

 

Some of the statistical procedures 
will require scientific evaluation 
before the next steps in the 
analysis are performed and before 
tables and figures are generated. 
Some preliminary statistical 
analysis will decide which following 
analyses (e.g. on trend) must be 
done and this needs a manual 
inspection. 

The final finding combining the 
statistical analysis requires manual 
evaluation before release  

9 
Perform flow normalization of riverine input data (including 
transboundary riverine inputs) 

11 
Format the EMEP data to the HELCOM countries, shipping and other 
countries. 

12 
Calculate annual actual and normalized total inputs to the Baltic 
basins 

13 
Calculate annual actual and normalized country (source) by basin 
net inputs (i.e., taking into account transboundary and airborne 
inputs) 

14 
Create time-series plots for all time-series (actual and normalized, 
pr. basin, country pr. basin etc.) 

15 
Format data from steps 12 and 13 so it fits statistical analysis 
including dividing data set in riverine, direct input, waterborne 
inputs, airborne inputs and total inputs 

16 
Test for trends and calculate trend/trend-line and changes  
(including significance) for all time-series from step 15 

17 Create convenient graphics and tables for analysis of trend results 

18 
Test for changes between periods (e.g. average latest three or five 
year compared with reference period or other periods) for all time-
series (including significance) and calculate changes 

19 
Create convenient graphics and tables for analysis of changes 
between periods 

20 
Calculate fulfilment of MAI and CART taking into account statistical 
uncertainty on inputs 

21 Create convenient graphics tables for fulfilment of MAI 

22 Create tables and graphics for the Nutrient input indicator 

23 Create tables and graphics for the CART follow-up 
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There is a need to take into account some new requirements identified during the former nutrient 

reduction scheme follow-up assessment: 

 Include annual transboundary inputs from individual rivers and taking into account changes in 

retention coefficient;  

 Trend analysis need to be extended, checking change points and allowing for making also not 

linear trend analysis, new statistical tests (e.g. as testing significant difference between inputs 

in two periods); 

 In order to improve flow normalization the system should be prepared to handle monthly flow 

and monthly riverine inputs. 

 

 


