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Background 
According to the HELCOM Guidelines for Waterborne pollution inputs to the Baltic Sea, information on 
“…natural background (nutrient) losses into inland surface waters within the Baltic Sea catchment area 
located within the borders of the Contracting Parties…” need to be reported periodically (every six years). 
The Contracting Parties are obliged to quantify and report natural background losses separately for 
monitored and unmonitored catchment areas as part of the source-oriented approach. The definition of 
“natural background losses” in the HELCOM PLC guidelines is rather vague. Hence, different methodologies 
are applied by the Contracting Parties to determine natural background losses, leading to a wide spread of 
natural background emissions reported by Contracting Parties in PLC-6 
(see: http://www.helcom.fi/Lists/Publications/BSEP153.pdf). 
 
At PLC-7 IG 4-2018 Germany presented a brief document covering this issue and the meeting agreed 
to verify the methods and data used by the Contracting Parties by means of circulating a 
questionnaire. At PLC-7 IG 5-2018 Germany presented a first draft analysis regarding methods and 
data the Contracting Parties are applying to calculate natural background for nutrients. The meeting 
discussed methods to calculate natural backgrounds applied in different countries and agreed that 
the review of the methodologies will be finalized by the next PLC-7 IG meeting in May. 
 
Action requested 

The Meeting is invited to consider and discuss practical steps on using the information for further improving 
the methods for the upcoming PLC-8 assessment and the next revision of the PLC-water guidelines. 

http://www.helcom.fi/Lists/Publications/BSEP153.pdf
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Assessment of natural background losses  

 
1. Definition of natural background 

According to the “HELCOM Guidelines for Waterborne pollution inputs to the Baltic Sea” (hereafter PLC 
Guidelines) information on “…natural background (nutrient) losses into inland surface waters within the 
Baltic Sea catchment area located within the borders of the Contracting Parties…” need to be reported 
periodically (every six years). Contracting Parties are obliged to quantify and report natural background 
losses separately for monitored and unmonitored catchment areas as part of the source-oriented 
approach. According to the PLC guidelines natural background is defined as: 

- “Losses from unmanaged land; and  
- Part of losses from managed land that would occur irrespective of anthropogenic, e.g. agricultural, 

activities.  

Regarding this general definition of natural background differences considering the reporting where 
detected (results from questionnaires and the following discussions at PLC-7 IG6).  

 

 

 

 

2. Methods applied to assess natural background 

According to the PLC guidelines “…The Contracting Parties can use two different approaches or a 
combination of the approaches to estimate natural background losses: 

- Monitoring of small unmanaged catchment areas without or with very minor inputs from point 
sources, and/or 

- Use of models”. 

CPs are using all given different approaches (models, monitoring data and combination of both) to estimate 
natural background losses (table 1). The main methods given as “Other methods” in the questionnaire are 
usually also based on monitoring data. 

Table 1. Methods applied by CPs to estimate natural background  

Contracting Party Models Monitoring 
data 

Other methods 

Poland - - (x) 

Estonia x - 
 

Russia - - (x) 

Sweden x (mostly) - 
 

Denmark - x - 

Germany x - - 

Finland x x - 

Recommendation:  
Revision/Clarification of natural background definition within the PLC Guidelines to avoid 
misunderstandings.  
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Latvia - x 
 

Lithuania x 
  

 
2.1 Models used to calculate natural background nutrient losses  

Four respectively five CPs are applying models to estimate natural background nutrient losses. A brief 
overview of these models is given in table 2. Both the applied models and the defined scenarios to describe 
natural background losses seem to be very different, which, with high probability leads to different results 
in natural background estimations. 
 
Table 2. Short description of applied models for natural background calculation 

Contracting 
Party 

Model Name Short Description Scenario 
used? 

Short Description 

Estonia ESTMODEL empirical pathway 
specific emission model 
on a annual time scale, 
spatially based on 
hydrological units 

Yes pristine (no anthropogenic 
activities);  
land use: recent conditions; 
hydrology: annual hydrological 
conditions of the assessment 
year 

Sweden TBV for final 
compilation, 
input comes 
from several 
models  

(physically based) 
pathway specific 
emissions based on long-
term monthly mean 
values, spatially based on 
the hydrological units 
(sub-catchments) 

Yes pristine (no anthropogenic 
activities);  
land use: forest, grassland, 
water surfaces 

Germany MoRE empirical pathway 
specific emission model 
on a annual time scale, 
spatially based on 
hydrological units 

Yes pristine (no anthropogenic 
activities);  
land use: forest, water 
surfaces; 
hydrology: mean long-term 
conditions 

Lithuania SWAT physical based 
pathway specific 
emission model on a 
daily time scale, 
spatially based on 
hydrological 
response units 

No forested areas based on recent 
land use conditions 

Finland WSFS Empirical 
hydrological model 

No Model use is based on 
monitoring data 

 
In particular if scenarios (models) are used to describe natural background conditions the assumptions 
made and the used input data are essential. As an example the assumptions made/data used for 
atmospheric deposition (see table 3) onto surface waters were compared.  
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Table 3. Atmospheric deposition onto surface waters information used by Contracting Parties (CP) to 
estimate natural background nutrient losses 

CP Condition Source Values 

Poland Recent conditions National 
monitoring data 

Not taken into account yet for natural 
background calculations 

Estonia Recent conditions Long-term 
modelled average  

TN: 440 kg/km²/year 
TP: 8.1 kg/km²/year 

Russia Recent conditions? 
 

TN: zero (assumption: deposition is 
equal to removal by denitrification) 
TP: 3.2 kg/km²/year 

Sweden Supposed to be 
pristine 

Assumption TN: zero 
TP: 4 kg/km²/year (mainly natural 
origin) 

Denmark Recent conditions 
 

TN: 15 kg/ha/a (1,500) kg/km²/year) 
TP: 0.1 kg/ha/a (10 kg/km²/year) 

Germany Supposed to be 
pristine 

Assumption TN: 5 kg/ha/year (500 kg/km²/year) 
TP: 4 kg/km²/year 

Lithuania Recent conditions EMEP ? 

Finland Recent conditions  TN: zero (Finnish forest ecosystems are 
N limited, so no reason to believe that 
substantial amount of N originating 
from deposition would be leached into 
waters.) 
TP: zero (P deposition is not measured. 
No reason to believe that substantial 
amount of P originating from deposition 
would be leached onto waters.) 

Latvia Recent conditions  TN: 15,7 kg/ha/a (right unit? - needs to 
be verified) 
TP: 1,4 (unit needs to be verified) 

 

2.2 Monitoring data/Other methods 

Five CPs are estimating natural background nutrient losses based on monitoring data. A brief overview of 
the used monitoring information is given in table 4.  
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Table 4. Short description of monitoring data used for natural background calculation 

Contracting 
Party 

Number of 
monitoring 
sites 

Charaterisation of 
monitoring sites 

Reference years Method to transfer 
monitoring data to the whole 
catchment area/Comments 

Poland 58 water 
bodies 

70-100 % forest 
and areas close to 
natural 

2012 different water body groups 
regarding soil permeability 
and slope were identified; for 
each group average TN and TP 
concentrations (natural 
background) were allocated  

Russia   specific Using runoff and nutrient 
concentration values in runoff 
from natural land surfaces 

Denmark 19 small 
catchments  

differing land use 
pattern 
(distributed to 
whole country) 
 

long-term 
measurement 
periods; number 
of samples per 
year differ 
between 12 and 
26 

Values are transferred to the 
whole Danish Baltic Sea 
catchment area using a 5x5 km 
grid based on the dominating 
soil-type in each gridcell; 
values are not assigned to 
fortified areas 

Finland  8 small 
catchments 

differing land 
use pattern 
but 
dominated 
by forest 
areas, 
peatland and 
waters 
without 
urban areas 

different long-
term 
measurement 
periods; number 
of samples per 
year differ 
between 17 and 
23 

Based on monitoring data 
natural background is 
estimated using the WSFS 
model for the whole Finnish 
Baltic Sea catchment area  

Latvia 5 small 
catchments 

100 % 
forested 

measurement 
period 1997-
20101; number of 
samples per year 
differ between 38 
and 144 

needs to be added  

 
 
 
 
 
 
 
 
 
  

Recommendations:  

Documentation of used methods by CPs based on agreed criteria.  

Further discussion on possibilities to harmonize methodologies/assumptions for estimating natural 
background nutrient losses (agreeing on a common approach for estimating pristine atmospheric 
deposition). 

Update the PLC Guidelines by adding recommended methods estimating natural background nutrient 
losses.  
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3. Natural background values 

For PLC 7 CPs reported natural background nutrient emissions based on the values listed in table 5. 
 
Table 5. Values for natural background nutrient concentrations and loads (PLC 7) 

Contracting 
Party 

TN 
concentration 

TN load  TP 
concentration 

TP load Comments 

Poland 0.96-1.9mg/L  0.04-
0.11mg/L 

 depending on soil and 
slope conditions 

Estonia 1.21mg/L  0.04mg/L   

Russia      

Sweden 0-2.1mg/L  0-0.05mg/L  Depending on different 
land use areas 

Denmark 0.61-
1.48mg/L 

 0.021-
0.089mg/L 

 Subcatchment depending 

Germany  <0.1-
14kg/ha/a 
(median 
0.2kg/ha) 

 <0.001-
1.4kg/ha 
(median 
0.028kg/ha) 

Subcatchment depending 

Finland 0.169-
0.752mg/L 

62-
207kg/km²/a 
(0.62-
2.07kg/ha) 

0.0051-
0.034mg/L 

2.3-
7.2kg/km²/a 
(0.023-
0.072kg/ha) 

Subcatchment depending  

Latvia 0.78-
2.25mg/L 

2.6-
10.4kg/ha 

0.035-
0.082mg/L 

<0.1-0.5kg/ha Subcatchment depending 

Lithuania      
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