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Background 
The HELCOM ACTION Project is an EU co-funded project for which HELCOM is the coordinator. The project 
works closely with the HELCOM ad hoc Platform on Sufficiency of Measures (SOM Platform) focusing on four 
major topics: by-catch (WP1), impacts on the seafloor (WP2), Marine Protected Areas, MPAs (WP3) and input 
of nutrients (WP4). Work Package 6 (WP6) of the ACTION project is developing proposals on the methodology 
to analyse sufficiency of measures. In addition to developing information that can support the analysis of the 
sufficiency of measures these WPs will further assemble important data and deliver results that can support 
the BSAP update and long-term HELCOM work. 

AGRI 7-2019 took note of the ACTION project and, regarding the effectiveness of agri-environmental 
measures, noted that currently there is no common regional approach to identify the effect of measures to 
identify effect of measures applied to diffuse sources of nutrients and that international cooperation is 
needed to assist countries to provide consistent data. 

This document describes the progress in ACTION WP4 and the approach for analysis sufficiency of measures 
with regard to input of nutrients in the SOM analysis. 

 

Action requested 
 

The Meeting is invited to: 
- take note of the progress in ACTION project WP4; 
- take note of the approach for nutrient inputs in the SOM analysis including the expert-based survey 

on the efficiency of agricultural measures planned for November 2019; 
- encourage experts to take part in the expert-based survey. 

 

http://www.helcom.fi/helcom-at-work/projects/action
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The HELCOM ACTION Project – progress update on work package 4 
4.1 Following up existing measures 
a) Identify test cases 
The CPs are annually delivering, among other parameters, nutrient inputs and river runoff for the complete 
Baltic Sea catchment. As a part of the quality assurance of riverine input data for the nutrient input indicator 
and MAI-CART follow-up assessment work within the HELCOM PLC-7 project, the Baltic Nest Institute (BNI) 
analyses the temporal development of these data. Nutrient inputs for each river are flow normalized in order 
to illustrate the changes that are not due to variations in river runoff. In addition, simple linear trends are 
computed. Within the ACTION project this information has been extracted, analyzed and compiled into a 
report with illustrations of the time-development from 1995-2017 for each river. The information collated in 
the report consist of over 300 pages of trend data, a single example of which is shown below (Figure 1). These 
data analyses and visualizations were developed to provide assistance to the relevant contact points within 
the HELCOM Contracting Parties to select interesting test case catchments for further analysis within the 
ACTION project- the idea being to select examples of areas where good and bad results had been observed 
(i.e. where measures were considered to have been effective, or not) , thus allowing a comparative overall 
assessment. 

 

Figure 1. Example of one trend prepared for the Emån river, Baltic Proper, Sweden. Data is obtained from 
the PLC water database, with additions/correction made in PLC5.5, PLC6 and PLC7 for assessment purposes. 
Bars in graphs show actual flow/load, black lines in load graphs are flow normalized loads, dark grey lines 
show trends calculated using Mann-Kendall method, and light grey show trends calculated from linear 
regression. Solid lines are significant trends. Basic statistical measures of the time-series are indicated in the 
graphs. Flow rate, Total Nitrogen (TN) and Total Phosphorus (TP) are shown. 

The above information, including a proposal and selection criteria on suitable rivers for further analysis has 
been shared with identified contact points for the HELCOM Contracting Parties (via the PLC contacts). Project 
partners are currently furthering the analyses on the identified test cases. 
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One example of case studies is the well documented processes in small catchment areas in Denmark, the 
approach enabling successful approaches to reduce agricultural nutrient loads to be documented. 
Monitoring of agricultural mini-catchments has been part of the Danish national monitoring programme 
(NOVANA) since 1989 (Blicher-Mathiesen et al., 2019). Nitrogen (N) concentrations and loads have been 
monitored in soil water, tile drains, and streams within five agricultural mini-catchments. This has resulted in 
a national dataset on trends in flow-weighted N concentrations relative to factors such as agricultural 
management history, surface field balances of nitrogen and phosphorous and level of implemented 
mitigation measures. The analyses and trends in agricultural management, and level of the implemented 
mitigations measures, in the five catchments, covering the period from 1997 until circa 2017, will be compiled 
into a more detailed report within the project – though some initial findings are presented below (Figure 2 
and Table 1). Mitigation measures implemented in the agricultural catchments involve increased manure 
storage capacity, better spreading technology for manure, measures that were mainly implemented in the 
period 1990-1998. Farmers have especially been implementing higher coverage of catch crops and later soil 
tillage in agriculture after 2006 following national targets for those two mitigation measurements. 

 

Figure 2. Left - Annual diffuse total N load in stream water in the five monitored agricultural dominated 
mini-catchments for three periods related to implementation of Action Plans and mitigation measures to 
reduce nitrogen load to aquatic waters. 1989/90-2016/17. Data is calculated for the hydrological year June 
1 to May 31. Right - Location of five agricultural dominated mini-catchment in Denmark 
(http://dce2.au.dk/pub/SR305.pdf). 

 

 

http://dce2.au.dk/pub/SR305.pdf
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Table 1. Characteristics of soil type, proportion of agriculture, and mean of runoff, age of oxidized stream water, and 
Livestock Units (L.U.) for the period 1990-2015 in the monitored catchments. 

 Soil type 

 

Catchment area 

 

(km2) 

Agri. area 

 

(%) 

Mean annual runoff 

 

(mm) 

95% age 

Oxidized water 

(year) 

L.U. 

 

(LU ha-1) 

Højvads Rende Loamy 9.8 60 156 2.33 0.15 

Lillebæk Loamy 4.4 85 240 1.02 0.77 

Horndrup Bæk Loamy 5.1 68 297 1.01 0.75 

Odderbæk Sandy 11.4 83 225 9.11 1.26 

Bolbro Bæk Sandy 7.8 85 503 2.25 1.16 

 

b) Sufficiency of current measures to meet the BSAP obligations 
Initial trials to use statistical forecasting to estimate future development of nutrient inputs to the Baltic Sea 
in the coming years showed that uncertainties were very large even for a relatively short forecast span (i.e. 
from 2017 to 2021). The preliminary data assessed so far indicate an alternative approach needs to be 
considered. A report will be prepared in the future, but discussion is ongoing on the specifics of a new 
approach that can provide a more reliable and suitable assessment. Source apportionment information and 
a collation of existing published effectiveness studies are being explored, and discussion on how such 
information, and available data, can be utilized to assess the sufficiency of existing measures is underway 
within the project. 

c) Contributions from point sources 
Work to evaluate the contribution of point sources is also underway. The aim of the analysis is to find out 
how much potential there is to reduce nutrient loads from waste water treatmet plants if HELCOM 
Recommendation 28E/5 would be fully implemented.  

4.2 Compatibility of targets under different marine policies 
The aim of Task 4.2 of HELCOM ACTION is to find nutrient loads per country and sub-basin, which reflect the 
loads if rivers would be in good ecological status (GES loads) according to Water Framework Directive (WFD, 
2000/60/EC). We used river discharge data on average flow for rivers with over 10 years of data during the 
period 1995-2017 and average runoff from unmonitored areas (data provided by Bo Gustafsson, Stockholm 
University). For GES load estimates, we also need concentrations of total nitrogen (TN) and phosphorus (TP) 
corresponding to the boundary between good and moderate ecological status for the rivers (in river mouths) 
according to WFD classification. 

All HELCOM countries have been contacted to gather necessary information for estimating GES loads per 
country and Baltic sub-basin. Full datasets are available for Estonia, Germany, Latvia, Lithuania, Finland, and 
Poland, while some data are still missing or not available from the other countries. Almost all countries have 
set the ecological quality criteria as TN and TP concentrations in rivers, but in some countries, the target is 
set as the total allowable load, which will ensure that the coastal water bodies are in good ecological status. 
Russia has a different water quality system, and the criteria are derived for inorganic nutrients taking into 
account the human health criteria; thus, the data cannot be directly used for our analysis purposes.  

First, the GES load from monitored rivers was calculated by multiplying the runoff by good/moderate 
boundary concentrations. Total load corresponding to good ecological status was obtained either by adding 
the average load for the period 1995-2017 from unmonitored coastal areas or by multiplying runoff from 
unmonitored coastal areas by good/moderate boundary concentrations. Both options are not exact since, 
e.g., the good/moderate boundary concentrations depend on river type.  
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To determine if GES loads would be appropriate to achieve/maintain good environmental status in the sub-
basins, the estimated GES loads were compared with maximum allowable inputs (MAI) of nutrients to the 
sub-basins. The MAI values used in the analysis should correspond to the share of riverine loads in MAI per 
country and sub-basin. As a first approximation, we used the waterborne MAI values. These waterborne MAI 
values for total nitrogen and total phosphorus per country and sub-basin are based on information in the 
annexes of the Summary Report on MAI and CART (Country Allocated Reduction Targets). We assumed that 
the share of waterborne loads is the same as during the reference period (HELCOM, 2013).  

Table 2. Country-specific nitrogen (TN) and phosphorus (TP) loads corresponding to average discharge and 
conditions when good ecological status in river mouths is achieved and waterborne maximum allowable 
inputs per country and sub-basin for the Gulf of Riga. Bold load estimates indicate loads exceeding MAI 
values. 

Gulf of Riga TN load (t year-1) TP load (t year-1) 
 Estonia Latvia Estonia Latvia 
Riverine GES load 7881 76009 210 2443 
Riverine GES + average load 13081 78389 306 2522 
Riverine GES + estimated GES load 14872 79612 397 2559 
Waterborne MAI 12530 65843 240 1699 
 

Table 3. Country-specific nitrogen (TN) and phosphorus (TP) loads corresponding to average discharge and 
conditions when good ecological status in river mouths is achieved and waterborne maximum allowable 
inputs per country and sub-basin for the Gulf of Finland. Bold load estimates indicate loads exceeding MAI 
values. Estimates for Russia are not presented. 

Gulf of Finland TN load (t year-1) TP load (t year-1) 
 Estonia Finland Estonia Finland 
Riverine GES load 8978 7833 427 458 
Riverine GES + average load 11428 8030 484 465 
Riverine GES + estimated GES load 11740 9525 500 569 
Waterborne MAI 10511 14807 242 305 
 

Table 4. Concentrations of total nitrogen (TN) and phosphorus (TP) corresponding to the boundary between 
good and moderate status according to the WFD classification scheme for rivers discharging into the Gulf of 
Riga and Gulf of Riga. Russian values correspond to concentrations of inorganic nutrients (not used for the 
estimates).  

 TN boundary (mg N l-1) TP boundary (mg P l-1) 
Country Gulf of Riga Gulf of Finland Gulf of Riga Gulf of Finland 
Estonia 3.0 0.7-3.0 0.08 0.06-0.08 
Latvia 2.8  0.065-0.09  
Finland  0.8-0.9  0.035-0.04 
Russia*  9.42-9.53  0.079-0.918 
 

First results show that the GES load estimates from rivers into the Gulf of Riga and Gulf of Finland exceed the 
maximum allowable waterborne inputs per country and sub-basin. The exception is the nitrogen GES load 
from Finland, which is lower than the fixed MAI value for nitrogen for the Gulf of Finland. Similar boundary 
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concentrations are used for rivers in the countries bordering these basins, except Russia, where the 
classification system is different, and the concentrations received could not be used for purposes of this 
analysis. 

Table 5. Country-specific nitrogen (TN) loads corresponding to average discharge and conditions when good 
ecological status in river mouths is achieved and waterborne maximum allowable inputs per country and 
sub-basin for the Baltic Proper. Bold load estimates indicate loads exceeding MAI values. Estimates for 
Denmark, Russia and Sweden are not shown (data were not available in a similar form). 

Baltic Proper TN load (t year-1) Estonia Germany Latvia Lithuania Poland 
Riverine GES load - 2876 10905 48230 217584 
Riverine GES + average load 986 5136 12365 48912 224704 
Riverine GES + estimated GES 
load 1372 4097 13386 49299 226232 

Waterborne MAI 869 5249 7768 32610 147834 
 

Table 6. Country-specific phosphorus (TP) loads corresponding to average discharge and conditions when 
good ecological status in river mouths is achieved and waterborne maximum allowable inputs per country 
and sub-basin for the Baltic Proper. Bold load estimates indicate loads exceeding MAI values. Estimates for 
Denmark, Russia and Sweden are not shown (data were not available in similar form). 

Baltic Proper TP load (t year-1) Estonia Germany Latvia Lithuania Poland 
Riverine GES load - 111 334 2251 16696 
Riverine GES + average load 20 166 378 2278 17141 
Riverine GES + estimated GES 
load 37 158 407 2301 17514 

Waterborne MAI 9 70 108 1059 4946 
 

Table 7. Concentrations of total nitrogen (TN) and phosphorus (TP) corresponding to the boundary between 
good and moderate status according to the WFD classification scheme for rivers discharging into the Baltic 
Proper.  

Country TN boundary (mg N l-1) TP boundary (mg P l-1) 

Estonia 3.0 mg N l
-1
 0.08 mg P l

-1
 

Germany 2.6 mg N l
-1
 0.10-0.15 mg P l

-1
 

Latvia 2.8 mg N l
-1
 0.065-0.09 mg P l

-1
 

Lithuania 3.0 mg N l
-1
 0.14 mg P l

-1
 

Poland 2.7-4.1 mg N l
-1
 0.21-0.31 mg P l

-1
 

 

First results show that the GES load estimates from rivers into the Baltic Proper exceed the maximum 
allowable waterborne inputs per country and sub-basin. The exception is the nitrogen GES load from 
Germany. One of the reasons for higher GES loads than MAI into the Baltic Proper according to the Baltic Sea 
Action Plan could be too high concentrations corresponding to the WFD good/moderate boundary. For TN, 
the boundary concentrations are quite similar; only a bit higher values are set in Poland, e.g., 4.0 mg N l-1 for 
Odra and Vistula rivers. TP good/moderate boundaries have a bit higher values in the south, but about 2 
times higher for Polish rivers. 
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Conclusions and outlook for task 4.2 

The estimated nutrient loads corresponding to the defined good ecological status in river mouths are mostly 
larger than maximum allowable waterborne inputs per country and sub-basin. In some cases, the boundaries 
(used in this study) diverse between the countries in the same region. First estimates of loads corresponding 
to the reference conditions are lower than waterborne MAI (but still could be a problem for TP load). Not all 
data are available or checked yet. Further analysis is needed. 

Reference: HELCOM: Summary report on the development of revised Maximum Allowable Inputs (MAI) and 
updated Country Allocated Reduction Targets (CART) of the Baltic Sea Action Plan., 2013 

4.3 Potential nutrient load reductions through existing measures 
There is insufficient information for estimating the reduction potential of current and future measures. 
Within HELCOM PLC, a draft report has been made summarizing the findings from an earlier questionnaire 
aimed at estimating the effect of measures to reduce nutrient input, and additional information obtained 
from other data sources. The report focused mostly on reduction potential from point sources due to the 
lack of information on reduction potential from agricultural sources. After guidance from the HELCOM 
Pressure Working Group, indicating that Contracting Parties would not likely be able to supply the detailed 
data being considered within the project questionnaire, it was proposed that further work between the 
ACTION project, PLC and RedCore should be explored. The planned approach for nutrient inputs in the 
sufficiency of measures (SOM) analysis is described in the below chapter “Incorporating inputs of nutrients 
to SOM analysis”. 

As part of the activities of this WP, a HELCOM workshop was held on 18-20 September in Riga (HELCOM 
Workshop with River Basin Management Authorities). Several aspects of the work carried out within ACTION 
formed key presentations and discussion topics at the workshop. 

4.4. HELCOM ACTION Workshop 4.2 
The second ACTION workshop is planned for spring 2020. The workshop will focus on sharing experiences of 
implementing eutrophication-related measures of Programmes of Measures from the 1st Cycle of the MSFD.  
The final details and agenda will be developed within the project and taking guidance from relevant HELCOM 
groups.  

Incorporating inputs of nutrients to SOM analysis 
 

The SOM analysis for eutrophication will utilize estimates based on data and existing literature to the extent 
possible, using output from the ACTION WP4 and other information gathered (e.g. in close cooperation with 
HELCOM PLC). This will cover steps 3 (identifying main pathways for pressures based on links between 
activities and pressures), 4 (estimating the effect of measures on pressures and state) and 6 (estimation of 
the changes in the state of the marine environment due to changes in pressures) of the SOM approach. 
Where data gaps exist that are not possible to fill with suitable and reliable information, an expert-based 
evaluation, equivalent to that applied to other SOM topics, will be used. This will ensure that all sectors are 
included in the analysis of eutrophication/inputs of nutrients. It is foreseen that using expert elicitations will 
only be necessary to fill in knowledge and data gaps when evaluating the effects of agricultural measures 
(step 4). 

To parameterise the SOM analysis, information related to current contribution from activities to pressures 
(step 3) will be obtained through the HELCOM PLC source apportionment analyses and using data available 
through European Monitoring and Evaluation Programme, EMEP (e.g. atmospheric deposition). Within the 
ACTION project, and in cooperation with PLC, this information will also be supplemented by gathering further 
information, where available, related to point source apportionment and scattered dwellings. 
 

https://portal.helcom.fi/meetings/RBMA%20WS%201-2019-625/default.aspx
https://portal.helcom.fi/meetings/RBMA%20WS%201-2019-625/default.aspx
https://portal.helcom.fi/meetings/HOD%2056-2019-597/MeetingDocuments/2-3%20Approach%20to%20analyse%20sufficiency%20of%20measures.pdf
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To provide relevant information to fulfil the needs of the SOM analysis relating to the effectiveness of 
measures (step 4), information on load reductions due to full implementation of existing measures is 
required. The information will be provided per activity, for example for waste water treatment (e.g. 
reductions achieved by implementing the HELCOM Recommendation 28E/5 on municipal waste water 
treatment) or atmospheric emissions (e.g. based on EMEP data and predictions). Diffuse sources would 
similarly be assessed, though the confidence in the information available would be reflected in a wider 
uncertainty. 
 
Agricultural activities have been identified as one area where a detailed and numeric evaluation of the 
effectiveness of measures may be problematic. While some categorical data would be available and would 
be synthesised within the ACTION project, the effectiveness of agricultural measures is proposed to be 
assessed using both results of existing studies and models and via an expert-based evaluation, in an approach 
equivalent to that used for other SOM topics. Such an evaluation will be carried out via relevant HELCOM 
groups such as HELCOM PRESSURE and AGRI in November 2019. Countries may also identify other relevant 
experts for the expert-based evaluation. A list of existing measures will be compiled by the Secretariat based 
on the reporting by the Agri group on the HELCOM Palette of measures for reducing phosphorus and nitrogen 
losses from agriculture. Contracting Parties will have a chance to comment the list and add new measures 
through the national contact points of the HELCOM SOM Platform. The expert-based evaluation is planned 
to be conducted via an online survey. The results of the expert elicitation will be compared against published 
work related to the effectiveness and sufficiency of measures for mitigation of nutrient inputs from 
agriculture. The uncertainties related to an expert-based evaluation will be reflected in the results of the 
SOM analysis. 
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