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Outcome of the HELCOM Workshop on total  

uncertainty in input estimates (Uncertainties WS 1-2015) 
 

Introduction 

The HELCOM Sixth Pollution Load Compilation (PLC-6) guidelines have a new reporting requirement which 

relates to uncertainty on national data sets. With reference to the suggestion by Sweden at the 46th 

meeting of the HELCOM Heads of Delegation, the HELCOM workshop on total uncertainty in input 

estimates was held on 18 May 2015 at the premises of the Swedish University of Agricultural Sciences (SLU) 

in Uppsala, Sweden.  

The aim of the workshop was to get an overview of different approaches used to estimate uncertainty on 

national pollution input datasets and to discuss how to ensure that a common approach is used for 

reporting PLC-6 data. The agenda of the Meeting is contained in Annex 1. 

The Meeting was attended by representatives of all HELCOM Contracting Parties except for European 

Commission, Lithuania and Poland. The Meeting was also attended by Invited Guests from Baltic Nest 

Institute (Stockholm University), Bioforsk, Danish Center for Environment and Energy (Aarhus University), 

Finnish Environment Institute, Swedish Environmental Research Institute, Swedish Meteorological and 

Hydrological Institute, and Swedish University of Agricultural Sciences. The list of Workshop Participants is 

contained in Annex 2. 

Mr. Lars Sonesten welcomed the participants to the workshop on behalf of the host, SLU, and gave an 

introduction to the University (presentation 1).  

The Workshop was chaired by Mr. Lars Sonesten, Sweden and Ms. Minna Pyhälä, HELCOM Secretariat 

acted as secretary. 

Mr. Lars Sonesten, Sweden, gave an introduction to the workshop by presenting the background and 

purpose for developing a common approach for reporting uncertainty of PLC-6 data (presentation 2). 

 

Keynote presentations  
Michelle McCrackin, BNI, Sweden, gave a presentation on comparisons of different modeling tools for 

nutrient source apportionment used in the Mississippi, USA (presentation 3). 

Sirkka Tattari, SYKE, Finland, gave a presentation on automatic water quality monitoring in Finland 

(presentation 4). 

Per Stålnacke, Bioforsk, gave a presentation about sampling frequency and uncertainty: Examples from 

Norwegian case studies (presentation 5). 

Anders Grimvall, Swedish Institute for the Marine Environment, gave a presentation on analytical 

uncertainties and model output (presentation 6). 

Jacob Carstensen, DCE, Denmark gave a presentation on uncertainty framework for marine indicator based 

on monitoring data: Variations in time, space and methodology (presentation 7). 
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Ida Westerberg, IVL Swedish Environmental Research Institute gave a presentation on uncertainties in 

water flow estimates (presentation 8). 

 

Discussion 
According to the PLC-6 guidelines, there is a need for Contracting Parties to report on the uncertainty in 

their PLC data for further use in the PLC-6 assessment. The evaluation of uncertainties is needed also for 

follow-up on progress towards reaching the HELCOM Baltic Sea Action Plan nutrient reduction scheme’s 

maximum allowable inputs and country-wise allocation of reduction targets. 

The Workshop discussed how total uncertainty should be estimated. According to the PLC-6 guidelines, 

total uncertainty should be calculated as follows: 

 

There is generally a good understanding of the uncertainty of laboratory analysis, but not for uncertainty 

of: 

- discharges measurement/sampling 

- sample collection 

- Sample presentation/storage 

- Data processing and data managements 

Contracting Parties would need clear instructions on how to calculate these other sources of uncertainty. 

The study by Søren Larsen and co-authors, DCE, focuses on analysis of total uncertainty (bias and precision) 

and does not go into details on the individual sources of uncertainty. 

According to Jacob Carstensen one could argue whether there is a need to differentiate between the 

different sources of uncertainty if one could estimate a total uncertainty. 

The Workshop discussed what are the most important uncertainty component on national pollution data 

set might be. The high uncertainty in flow estimates, especially in high flow instances is of particular 

concern together with the high risk not to sampling during episode with high concentration with only 4 and 

12 discrete samples per year. Higher sampling frequency, pooled sampling or continuous monitoring of 

flow and concentration could reduce uncertainty markedly. 

There is also limited knowledge about the uncertainty of direct inputs, since these are reported by the 

individual polluters, and on how to assess uncertainties in inputs from unmonitored areas (which is 

challenging since the Baltic Sea region is so variable).  

There is also need to consider the uncertainty of the models used for calculating inputs from e.g. 

unmonitored areas. When considering model uncertainty, it varies among other factors depending on what 
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the question is, on the quality of data used for parameterizing and calibrating the model. These issues 

require a workshop of its own. 

The Workshop discussed how to reduce uncertainty and bias in input data due to spatial variation and 

variation with time. For smaller rivers, temporal variability might be of greater concern than spatial 

concern, especially if special incidences like accidents or floods occur during times when there is no 

sampling. For larger rivers on the other hand, spatial variability might be of greater concern than temporal 

variation, especially downstream of large lakes that acts as buffers. 

The uncertainty in sampling collection varies depending on sampling frequencies (and methodology) and 

catchment characteristics. It would be helpful if there was a toolbox suggesting different models for 

different types of catchment areas. 

The Workshop discussed how to ensure that the national uncertainty estimates are comparable. There are 

likely to be different patterns of uncertainty for different countries due to regional differences depending 

on the characteristics of the catchment and of the flow regime or if there are many or few point sources, 

but perhaps a comparison of uncertainties could be done based on catchment area size and other 

characteristics. The Workshop further discussed that it would be interesting to evaluate the uncertainty 

framework methodology presented by Jacob Carstensen on riverine data.  

The Workshop discussed needs for further development of statistical tools for estimating uncertainty on 

national datasets and on transboundary inputs and retention in inland surface waters. 

The Workshop considered future needs for improving understanding of uncertainty factors. It might be 

helpful to establish a project to assess the uncertainty of loads in the seven largest rivers discharging to the 

Baltic Sea. At the same time it would be good to assess also a couple of small rivers, since the uncertainties 

may vary very much by river. 

It was suggested that it would be most feasible to start off by testing on a few rivers the following main 

types of uncertainty: discharge (flow), sample collection (time and space variation) on concentrations and 

the load (due to interpolation of concentrations). For unmonitored areas, it could be tested with some 

small rivers whether it is feasible to extrapolate uncertainty according to uncertainty per km2 for some of 

the models used to estimate inputs from unmonitored areas. 
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Annex 1 Agenda 
9:00-9:15 Opening of the Workshop, background and aim of the workshop 

Lars Sonesten, SLU/SE 

Introduction round 

9:15-12:30 Keynote presentations and subsequent discussions 

 Comparisons of different modeling tools for nutrient source apportionment 
in the Mississippi 
Michelle McCrackin, BNI/SE  

 Automatic water quality monitoring in Finland 

Sirkka Tattari, SYKE/FI 

 Sampling frequency and uncertainty: Examples from Norwegian case studies 
Per Stålnacke, Bioforsk/NO 

 Analytical uncertainties and model output 

Anders Grimvall, HMI/SE 

12:30-13:30 Lunch break 

13:30-16:30 Presentations and subsequent discussions 

 An uncertainty framework for marine indicator based on monitoring data: 
Variations in time, space and methodology 
Jacob Carstensen, DCE/DK 

 Uncertainties in water flow estimates 

Ida Westerberg, IVL/SE 

 General discussion 

16:30-17:00 Conclusions and closing of the workshop 
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Annex 2 List of Participants 
Name Representing Organization E-mail 

Chair    

Lars Sonesten Sweden Swedish University of Agricultural Sciences Lars.Sonesten@slu.se 

Contracting Parties    

Lars M. Svendsen Denmark Danish Center for Environment and Energy, Aarhus University lms@dce.au.dk 

Peeter Ennet Estonia Estonian Agency of Environment Peeter.Ennet@envir.ee 

Seppo Knuuttila Finland Finnish Environment Institute SYKE seppo.knuuttila@ymparisto.fi 

Antti Räike Finland Finnish Environment Institute SYKE antti.raike@ymparisto.fi 

Dietmar Koch Germany UBA Germany dietmar.koch@uba.de 

Natalia Oblomkova Russia SPb PO "Ecology&business" oblomkova@helcom.ru 

Hanna Gustavsson Sweden Swedish Meteorological and Hydrological Institute and Swedish Environment Emission 
Data 

hanna.gustavsson@smhi.se 

Anete Kublina Latvia Latvian Environment, Geology and Meteorology Centre anete.kublina@lvgmc.lv 

Philip Axe Sweden Swedish Agency for Marine and Water Management philip.axe@havochvatten.se 

Helené Ejhed Sweden Swedish Environmental Research Institute, IVL Helen.ejhed@ivl.se 

Rasmus Kaspersson Sweden Swedish Agency for Marine and Water Management rasmus.kaspersson@havochvatten.se 

Invited guests    

Jacob Carstensen Invited Guest Aarhus University jac@bios.au.dk 

Martyn Futter Invited Guest Swedish University of Agricultural Sciences martyn.futter@slu.se 

Jens Fölster Invited Guest Swedish University of Agricultural Sciences Jens.Folster@gmail.com 

Anders Grimwall Invited Guest Swedish Institute for the Marine Environment anders.grimvall@havsmiljoinstitutet.se  

Bo Gustafsson Invited Guest Baltic Nest Institute bo.gustafsson@su.se 

Michelle McCrackin Invited Guest Baltic Eye/Stockholm University michelle.mccrackin@su.se 

Per Stålnacke Invited Guest Bioforsk per.stalnacke@bioforsk.no 

Daniel Stålnacke Invited Guest Student Daniel-stalnacke@hotmail.com 

Sirkka Tattari (via Lync) Invited Guest Finnish Environment Institute sirkka.tattari@ymparisto.fi 

Johanna Tengdelius Brunell Invited Guest Swedish Meteorological and Hydrological Institute and Swedish Environment Emission 
Data  

johanna.tengdelius-brunell@smhi.se 

Ida Westerberg Invited Guest IVL Swedish Environmental Research Institute ida.westerberg@ivl.se 

Elin Widén Nilsson Invited Guest Swedish University of Agricultural Sciences and Swedish Environmental Emissions Data elin.widen@slu.se 

Claudia von Brömssen Invited Guest Swedish University of Agricultural Sciences Claudia.von.bromssen@slu.se 

Jørgen Windolf  Invited Guest DCE, Danish Center for Environment and Energy, Aarhus University jwn@bios.au.dk  

HELCOM Secretariat    

Minna Pyhälä Secretariat HELCOM Secretariat minna.pyhala@helcom.fi 
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