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Background  
A revised HELCOM nutrient reduction scheme was adopted by the 2013 HELCOM Ministerial Meeting in 
which reduction requirements for nitrogen inputs to the Baltic Proper, Gulf of Finland and Kattegat and for 
phosphorus inputs to the Baltic Proper, Gulf of Finland and Gulf of Riga were set. These reduction 
requirements have been derived from the so called Maximum Allowable Inputs of nutrients (MAI) to each 
sub-basin of the Baltic Sea.  
 
This document contains main results of the HELCOM core indicator on progress towards fulfilling MAI, based 
on the data of the last assessment period 2010-2012 obtained in the frame of the PLC-6 project. 
Full information is available on the HELCOM web page.  
 
 

Action required 
The Meeting is invited to take note of the core indicator. 

  

http://helcom.fi/helcom-at-work/projects/plc-6/
http://www.helcom.fi/baltic-sea-trends/eutrophication/indicators/inputs-of-nitrogen-and-phosphorus
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Progress towards fulfilling Maximum Allowable Inputs  

of nitrogen and phosphorus to the Baltic Sea 

A revised HELCOM nutrient reduction scheme was adopted in the 2013 HELCOM Ministerial Declaration in 

which reduction requirements for nitrogen inputs to the Baltic Proper, Gulf of Finland and Kattegat and for 

phosphorus inputs to the Baltic Proper, Gulf of Finland and Gulf of Riga were set. The HELCOM nutrient 

reduction scheme defines maximum allowable inputs (MAI) of nutrients, which indicate the maximum level 

of inputs of water- and airborne nitrogen and phosphorus to Baltic Sea sub-basins that can be allowed in 

order to obtain good environmental status (GES) in terms of eutrophication. The level of annual nutrient 

input to the sub-basins of the Baltic Sea is used as a HELCOM core indicator in the second holistic assessment 

of the state of the Baltic Sea. The environmental targets for nutrient inputs are the maximum allowable inputs 

(MAI) of the HELCOM nutrient reduction scheme (Table 1). 

Table 1. Maximum allowable annual inputs (MAI) of nitrogen and phosphorus to the Baltic Sea sub-basins, input of 

nutrients in the reference period and needed reduction agreed in 2013. 

Baltic Sea Sub-basin Maximum Allowable Inputs 
Reference inputs 

1997-2003 
Needed reductions 

 TN, tonnes TP, tonnes TN, tonnes TP, tonnes TN, tonnes TP, tonnes 

Kattegat 74,000 1,687 78,761  1,687  4,761 0 

Danish Straits 65,998 1,601 65,998  1,601  0 0 

Baltic Proper 325,000 7,360 423,921  18,320  98,921 10,960 

Bothnian Sea 79,372 2,773 79,372  2,773  0 0 

Bothnian Bay 57,622 2,675 57,622  2,675  0 0 

Gulf of Riga 88,417 2,020 88,417  2,328  0 308 

Gulf of Finland 101,800 3,600 116,252  7,509  14,452 3,909 

Baltic Sea  792,209 21,716 910,344  36,894  118,134 15,178 

 
The reduction targets were derived by comparing MAI for each sub-basin with the annual average nutrient 
input during a reference period (1997-2003). The nitrogen input in the reference period exceeded maximum 
allowable level in the Baltic Proper, Gulf of Finland and Kattegat while the annual phosphorus input for the 
same period exceeded MAI in the first two sub-basins and the Gulf of Riga. Hence, the reduction targets were 
identified for the four sub-basins mentioned above (Table 1). 
 
Identification of the maximum allowable inputs of nutrients allowed to calculate the input from each country 
to each sub-basin, which does not lead to exceeding of the MAI. This parameter was called nutrient input 
ceiling. Actually, the sum of nutrient input ceilings for a sub-basin is equal to MAI for that basin.  
 
The country-wise allocated reduction targets (CART) indicate how much nutrient inputs the HELCOM 
countries need to reduce comparing to a reference period (1997-2003) in order to reach good environmental 
status of all the Baltic Sea sub-basins (Table 2). The CARTs are set for each country as a difference between 
the annual input from this country to the particular sub-basin in the reference period and nutrient input 
ceiling for this country. The reduction targets take into account both water- and air-born input as well as 
direct discharges of nutrients to the Baltic Sea from the sources located at the territory of each the Baltic Sea 
coastal country. The targets are also set for the countries contributing to the total nutrient input to the Baltic 
Sea through transboundray rivers, long-range air-born transport as well as for the emissions of ship traffic. 
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Table 2. Country Allocated Reduction Targets (CARTs) for pollution from both land and air, in tonnes, agreed in 2013. 

  Nitrogen Phosphorus 

Denmark 2,890 38 

Estonia 1,800 320 

Finland 2,430 +600* 330 +26*  

Germany 7,170 +500* 110 +60* 

Latvia 1,670 220 

Lithuania 8,970 1,470 

Poland1 43,610 7,480 

Russia 10,380* 3,790* 

Sweden 9,240 530 
1 At this point in time Poland accepts the Polish Country Allocated Reduction Targets as indicative due to the ongoing 
national consultations, and confirms their efforts to finalize these consultations as soon as possible. 
 
*Reduction requirements stemming from 
- German contribution to the river Odra inputs, based on ongoing modeling approaches with MONERIS; 
- Finnish contribution to inputs from river Neva catchment (via Vuoksi river); 
-  these figures include Russian contribution to inputs through Daugava, Nemunas and Pregolya rivers 

 

Results 

According to the revised HELCOM nutrient reduction scheme reduction requirements were set for nitrogen 

inputs to the Baltic Proper, Gulf of Finland and Kattegat and for phosphorus inputs to Baltic Proper, Gulf of 

Finland and Gulf of Riga. Of the reduction requirements, only the one on nitrogen inputs to the Kattegat has 

been met according to the average normalized annual inputs during 2010-2012 (Figure 1). However, since 

the reference period (1997-2003), significant decreases in inputs can be noted for nitrogen and phosphorus 

inputs to the Baltic Proper and Kattegat as well as the Baltic Sea as a whole, and further for nitrogen inputs 

to Bothnian Sea and Danish Straits (Figure 2, Table 3 and Table 4). There is rather high uncertainty in the 

data for waterborne inputs to the Gulf of Riga and to a significant part of the waterborne inputs to Gulf of 

Finland due to gaps in reported data, which might explain the lack of change in inputs to these basins.  
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Figure 1.  For each sub-basin and the Baltic Sea as a whole (BAS), average annual total nitrogen (top) and phosphorus 

(bottom) inputs in 2010-2012 are compared with the maximum allowable nutrient inputs (MAI, shown as a blue line). 

The average annual inputs in 2010-2012 were calculated using normalized annual inputs. Green colour indicates that 

inputs during 2010-2012 were lower than MAI, red colour when they were higher, while yellow indicates that when 

taking into account the statistical uncertainty of input data it is not possible to determine whether MAI was fulfilled. 

Note: the scales on the y-axes differ in the charts. 
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Figure 2. Achieved reductions (in %) in average annual inputs of nitrogen (left) and phosphorus (right) during 2010-

2012 compared with the reference period 1997-2003. The average annual inputs in 2010-2012 and in the reference 

period were calculated using normalized annual inputs. The arrows indicate decreasing (↓) and increasing (↑) inputs, 

with darker colours indicating statistically significant changes (e.g. Baltic Proper nitrogen bold arrow ↓ and -12.7% 

indicates that average annual nitrogen inputs in 2010-2012 were significantly lower (12.7%) than during the reference 

period). The results are also given in Table 2. 

 

Table 3. Maximum allowable annual inputs of (a) nitrogen and (b) phosphorus per sub-basin, the average normalized 

annual inputs during 2010-2012, and the remaining reduction needed to reach MAI. Inputs 2010-2012 in percentages 

of MAI and classification of achieving MAI with 2010-2012 inputs are also given. Colours in the classification column are 

as follows: green=MAI fulfilled, yellow=taking into account statistical uncertainty of input data it is not possible to 

determine whether MAI was fulfilled, and red=MAI not fulfilled and inputs increasing. (Units in columns 2-4: tonnes per 

year). 

Table 3a. 

Baltic Sea Sub-
basin 

MAI* Average norm. N 
input 2010-2012 

Remaining 
reduction 

reaching MAI 

Input 2010-12 
in % of MAI 

Classification based 
on achieved 

reduction 

Bothnian Bay 57,622 56,962 0 99   

Bothnian Sea 79,372 72,846 0 92   

Baltic Proper 325,000 370,012 45,012 114   

Gulf of Finland 101,800 116,568 14,768 115   

Gulf of Riga 88,417 91,257 2,840 103   

Danish Straits 65,998 53,545 0 81   

Kattegat 74,000 63,685 0 86   

Baltic Sea 792,209 824,875 62,621 104   
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Table 3b. 

Baltic Sea Sub-
basin 

MAI* Average norm. P 
input 2010-2012 

Remaining 
reduction 

reaching MAI 

Input 2010-12 
in % of MAI 

Classification based 
on achieved 

reduction 

Bothnian Bay 2,675 2,824 149 106   

Bothnian Sea 2,773 2,527 0 91   

Baltic Proper 7,360 14,651 7,291 199   

Gulf of Finland 3,600 6,478 2,878 180   

Gulf of Riga 2,020 2,341 321 116   

Danish Straits 1,601 1,514 0 95   

Kattegat 1,687 1,546 0 92   

Baltic Sea 21,716 31,883 10,640 147   

*As adopted by the 2013 HELCOM Copenhagen Ministerial Meeting (HELCOM 2013a) 

Table 4. Changes in nitrogen and phosphorus inputs to the different Baltic Sea sub-basin since the reference period 

1997-2003. Inputs are calculated as average normalized inputs during 2010-2012. Changes that are statistically 

significant are indicated in bold. 

Baltic Sea sub-basin 
  

Changes in norm. N input in 
2010-2012 compared with the 

reference period (%) 

Changes in norm. P input in 2010-
2012 compared with the 

reference period (%) 

Bothnian Bay -1.1 5.6 

Bothnian Sea -8.2 -8.9 

Baltic Proper -12.7 -20.0 

Gulf of Finland 0.3 -13.7 

Gulf of Riga 3.2 0.5 

Danish Straits -18.9 -5.4 

Kattegat -19.1 -8.3 

Baltic Sea -9.4 -13.6 

 

Trends 
Normalized inputs are used for the riverine and the atmospheric inputs to reduce the impact of interannual 

variability in the inputs caused by weather conditions. This allows a trend analysis of more comparable inputs, 

making it easier to detect trends and also to detect effects of taken measures in the catchment areas, which 

would otherwise be hidden in the naturally large annual variation in river flow. 

 

Trend analyses show that total inputs of nitrogen to the Baltic Sea from 1995 to 2012 decreased with 

statistical significance (18%). The reduction in nitrogen inputs was between 6-35% in the different sub-basins 

(Table 5) and statistically significant in all except for the Bothnian Bay, Gulf of Finland and Gulf of Riga (Figure 

3). Total phosphorus inputs to the Baltic Sea also decreased with statistically significance (23%). The 

reduction was statistically significant in the sub-basins Bothnian Sea, Baltic Proper, Danish Straits and 

Kattegat. 
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Table 5. Percentage of change in atmospheric and waterborne normalized inputs of nitrogen and phosphorus to the 
Baltic Sea sub-basins and total inputs to the Baltic Sea from 1995 to 2012 based on a statistical trend analysis. Only 
results where the trend is statistically significant are shown. For more information see the PLC-5.5 report, e.g. tables 
5.4a and b (HELCOM 2015).  

Sub-basin Change in 
airborne N inputs 

since 1995 (%) 

Change in 
waterborne N inputs 

since 1995 (%) 

Change in total N 
inputs since 1995 (%) 

Change in total P 
inputs since 1995 (%) 

Bothnian Bay -23 - - - 

Bothnian Sea -26 - -13 -28 

Baltic Proper -27 -24 -22 -30 

Gulf of Finland -22 - -6 - 

Gulf of Riga -25 - - - 

Danish Straits -28 -41 -35 -21 

Kattegat -30 -26 -26 -17 

Total Baltic Sea -27 -18 -18 -23 
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Figure 3. Actual total (air- and waterborne (riverine + direct point source discharges)) annual inputs of nitrogen and 

phosphorus to the different sub-basins and the Baltic Sea as a whole during 1995-2012 (tonnes). The normalized 

annual inputs of nitrogen and phosphorus are given as a black line. The trend line for normalized total nitrogen and 

phosphorus input is given as a green line to indicate possible trend (solid line = a statistically significant trend; dotted 

line = not statistically significant trend). The MAI as adopted by the 2013 HELCOM Copenhagen Ministerial Meeting 

(HELCOM 2013a) is shown as the bold dotted red line. Actual input data can be accessed here.  

 

In general, the highest percentage in reduction of total waterborne nitrogen and phosphorus inputs was 

found for the sub-basins were the proportion of nutrients inputs from wastewater was high in the mid-1990s. 

 

The total nutrient input to the Baltic Sea can vary significantly depending on whether it is a wet or a dry year. 

For example, 2010 was a very wet year in the southern part of the Baltic Sea catchment area, hence the 

actual, i.e. not normalized, nutrient input figures are very high for e.g. Baltic Proper (Figure 3) and relatively 

high to the Baltic Sea. Additionally, atmospheric deposition was also rather high in 2010.  

 

In 2012, flow was 15% higher than the average for 1995-2012, in particular to Bothnian Bay, Bothnian Sea 

and Gulf of Finland. The total input of nitrogen was about 872,000 tonnes, of which about 27% was from 

atmospheric deposition. The total phosphorus inputs to the Baltic Sea in 2012 were about 30,700 tonnes of 

which only about 7% was via atmospheric deposition (Table 6 and Figure 4). Compared with MAI, inputs in 

2012 were 10% higher for nitrogen and 42% higher for phosphorus. 

  

http://helcom.fi/helcom-at-work/projects/completed-projects/plc-5-5/
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Table 6. Water flow as well as actual waterborne and airborne inputs of phosphorus and nitrogen to the Baltic Sea sub-
basins in 2012. Average flow 1995-2012 is shown for comparison. 

Sub-basin 
 

Ave. flow 1995-
2012 (m3/s) 

Flow 
(m3/s) 

Nitrogen (t) Phosphorus (t) 

Waterborne Airborne Total Waterborne Airborne Total 

Bothnian Bay 3,412 4,459 71,725 9,700 81,425 3,549 181 3,730 

Bothnian Sea 3,006 3,661 63,020 26,900 89,920 2,657 394 3,051 

Baltic Proper 3,584 3,266 214,333 131,500 345,833 10,882 1,046 11,928 

Gulf of Finland 3,454 4,131 118,211 15,300 133,511 5,688 150 5,838 

Gulf of Riga 1,087 1,281 87,682 11,300 98,982 2,886 93 2,979 

Danish Straits 226 227 32,311 20,600 52,911 1,455 105 1,560 

Kattegat 1,100 1,227 49,266 19,800 69,066 1,539 118 1,657 

Total 15,869 18,252 636,548 235,100 871,648 28,656 2,087 30,743 

 
 

  

Figure 4. The total actual inputs of water- and airborne nitrogen (left) and phosphorus (right) from HELCOM countries 
to the Baltic Sea in 2012. 

 

Full information is available on the HELCOM web page. 

http://www.helcom.fi/baltic-sea-trends/eutrophication/indicators/inputs-of-nitrogen-and-phosphorus

