ANNEX 1: NATIONAL METHODS INCLUDED IN THE INTERCALIBRATION
Slovenia: National Methods for Phytoplankton
Metric: annual geometric mean of Chl-a (µg/l) concentrations

Type of data:

· water-column integrated data: depth of water column 16-21 m, 4-5 sampling depths

· frequency: monthly sampling

· period: all year round

Reference conditions

Reference conditions are the expression of high quality structure and function of aquatic ecosystems, that should have not suffered any impact on their natural state because of human activities and there is none or only very minor evidence of disturbance on each of the general physico-chemical, hydromorphological and biological quality elements. The average phytoplankton biomass in the high quality status is consistent with the type-specific physico-chemical conditions and is not such as to significantly alter the type-specific transparency conditions.

For the reference conditions an existing site was chosen on the basis of previous analysis on the long-term dynamic of Chl-a concentrations in Slovenian coastal waters (Mozetič et al., 2005). The statistical analysis on five stations of the Gulf of Trieste showed that the station designed as the reference site has statistically significantly the lowest mean biomass and that variations are due to seasonal more than to interannual fluctuations. Besides, concentrations of inorganic nutrients and of specific pollutants are such to reflect none or only minor evidence of anthropogenic disturbance, whereas transparency conditions are the best when considering mean values and 10th percentile of Secchi disc’s depth.

All these facts guided us towards the selection of one reference site with above-mentioned characteristics.

The annual geometric mean was chosen as metric in order to smooth large seasonal variations characteristic for the coastal waters belonging to Type II (all Slovenian water bodies belong to type II). Furthermore, statistical analysis for the definition of reference conditions was performed on a large data set of 19 yeas, bearing in mind the importance of long-term analysis in studying marine pelagic ecosystems (e.g. Harding & Perry, 1997; Wiltshire & Durselen, 2004)

Type of data:

· one reference site for Type II; frequency: monthly sampling, depths: 4 to 5, period: all year round, 1984-2002 (N=1100)

· water-column integrated data (N=254)

· annual means (use of geometric means due to log-transformed normal distribution of Chl-a concentrations) (N=19)

Statistics:

· median: indicating Reference condition’s concentration

· 90th percentile: Chl-a concentration at the High/Good boundary of ecological quality classes

Boundary setting

An attempt was made to apply the Boundary Setting Protocol to identify discontinues  in the relationship between selected nutrient(s), i.e. pressure and biological response, i.e. increased Chl-a concentrations. Phosphate is considered as the limiting factor of phytoplankton production in some parts of the Mediterranean (Krom et al., 1991), including northern Adriatic (Vollenweider et al., 1992) and its generally very low concentrations indicate rapid utilization by phytoplankton (and also bacteria) and short turnover time. Since there is always a time-lag between increased concentrations of nutrients measured at certain time in the water and utilization of these nutrients by phytoplankton and building-up of the biomass, the relationship between inorganic phosphorus and Chl-a does not seem a plausible choice. We therefore performed a regression between log-transformed concentrations of total phosphorus and Chl-a on the data set of all stations that have ever been included in the past in some national monitoring programs, extending over a wide range of trophic conditions.

As already observed during the intercalibration exercise, there was no relationship between total phosphorus and Chl-a, meaning that no discontinuities on the regression line/curve were identified that would allowed to define a boundary between the two classes of ecological status (most important between Good and Moderate).

The following approach in the boundary setting protocol was therefore the expert judgement. We identified a site of good ecological status that conforms with the definitions of the WFD:

· The site is in the vicinity (0.5 NM off the coast) of local river inflow, to which also mechanically treated wastewaters are discharged meaning that this “human activity could provoke low levels of distortion of the values of the biological quality elements…”;

· Concentrations of nutrients, especially of phosphate and silicate, are significantly higher that those from the reference site, but they “do not exceed the levels established so as to ensure the functioning of the ecosystem…”;

· “Temperature, oxygenation and transparency do not reach levels outside the ranges established so as to ensure the functioning of the ecosystem…”;

· Concentrations of pollutants are slightly higher or equal to those from the reference site but not in excess of national normative;

· Average Chl-a concentration at this site is statistically higher than the average value of the reference site but “such changes do not indicate any accelerated growth of algae resulting in undesirable disturbance to the balance of organisms present in the water body or to the quality of the water”;

· Comparison of phytoplankton abundance and taxonomic composition between good site and reference site in the period 2005-2006 showed total abundance higher at the good site and Shanon-Wiener diversity index slightly higher at reference site thus indicating that “the composition and abundance of planktonic taxa show slight signs of disturbance”.

Our expert judgement for the selection of the good site was based on existing data and on several analyses of these data. Once the site was selected we performed the same statistic and used the same metric as for the definition of reference value and H/G boundary value.

Type of data:

· one good site for Type II; frequency: monthly sampling, depths: 4, period: all year round, 1989-2002 (N=656)

· water-column integrated data (N=164)

· annual means (use of geometric means due to log-transformed normal distribution of Chl-a concentrations) (N=14)

Statistics:

· 90th percentile: Chl-a concentration at the Good/Moderate boundary of ecological quality classes

Table 1: Chl-a concentrations and EQRs derived from existing data of reference site and good site.

	
	Chl-a (µg/l)
	EQR

	Ref. Cond.
	1.02
	1

	H/G
	1.27
	0.80

	G/M
	1.87
	0.54


Values for the other class boundaries, either concentrations or EQRs, were defined by calculating EQRs for the remaining boundaries applying the equal distance between G/M, M/P and P/B EQRs. The corresponding Chl-a concentrations were calculated from the equation of the regression curve (power function)

y = 1.0205x-0.9987
between known EQRs (x) and Chl-a values (y) at boundaries (see Table 1). Chl-a concentrations and EQRs for all class boundaries are presented in Table 2.

Table 2: Classification system: Chl-a concentrations and EQRs at class boundaries using water-column integrated data.

	
	Chl-a (µg/l)
	EQR

	Ref. Cond.
	1.02
	1

	H/G
	1.27
	0.80

	G/M
	1.87
	0.54

	M/P
	2.81
	0.36

	P/B
	5.62
	0.18


The highly significant relationship (R=1) between these values is described with power function (Figure 1) and the equation of the power function will be used for the classification of the water bodies in national monitoring programs in the future.
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Figure 1: Relationship between Chl-a concentrations and EQRs at class boundaries.

Relationship water-column integrated data vs. surface data

Since other member states, which participated at the intercalibration exercise have considered only surface data we had to compare our classification system with the one based on surface data only. The relationship between geometric means of water-column integrated data and geometric means of surface data is best described (R=0.93) with logarithmic regression curve (Figure 2).

This justifies us to work with water-column integrated Chl-a concentrations and to be well comparable to other metrics metric based on surface data.
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Figure 2: Relationship between annual geometric means of water-column integrated Chl-a and surface Chl-a concentrations.

Thereupon we performed exactly the same procedure as described above (statistic and setting of the boundaries) and results are presented in Table 3.

Table 3: Classification system: Chl-a concentrations and EQRs at class boundaries using surface data.

	
	Chl-a (µg/l)
	EQR

	Ref. Cond.
	0.99
	1

	H/G
	1.28
	0.78

	G/M
	1.62
	0.61

	M/P
	2.42
	0.41

	P/B
	4.96
	0.20


Intercalibration between two metrics: 90th percentile and annual geometric mean

Since different metrics were used in different national methodologies we had to compare Chl-a concentrations and EQRs at boundaries of these methodologies.

Other member states have chosen another metric for the Chl-a: 90th percentile of surface data, calculated over the period of 5 to 6 years.

In order to compare the final results based on two different metrics – annual geometric mean and 90th percentile – we firstly considered only surface data (see Figure 2 and Table 3) and then we calculated, besides annual geometric means, annual 90th percentiles on a data set of Chl-a concentrations from reference and good site (N=33).

Relationship between the two metrics can be described by linear regression (Figure 3) with high coefficient of correlation (R=0.83).
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Figure 3: Relationship between annual geometric means and annual 90th-%ile of Chl-a concentrations, surface data only. Linear regression line and 95% confidence limits are shown.

Using the above equation that describes the linear relationship between the two metrics, Chl-a values at boundaries based on annual geomeans are translated to values based on 90th-%ile as follows (Table 4). These values are then compared to values agreed during the intercalibartion exercise for Type II water bodies where 90th-%ile as metric was applied.

Table 4: Chl-a concentrations of the reference condition and H/G and G/M class boundaries based on two metrics (using the equation from Figure 3) and comparison with the outcome of the intercalibration exercise (metric: 90th-%ile) for the Type II water bodies.

	
	Geomean Chl-a
	90th-%ile Chl-a
	Intercalibration (Type II)

	Ref. Cond.
	0.99
	2.1
	1.9

	H/G
	1.28
	2.8
	2.4

	G/M
	1.62
	3.6
	3.6
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