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Estonian explanations to the assessment of lakes on the basis of  phytoplankton data

Sampling

In the Estonian lakes the phytoplankton is surveyed each year. The frequency of sampling has increased since 2006, from two times a year to four times a year (Table 1). The abundance of phytoplankton is expressed in terms of biovolume. 
For assessment three samples, May, July and August, is used. 
Table 1.The Estonian approach of phytoplankton monitoring.

	Item
	Old program
	Program since 2006, since 2007 surveillance monitoring

	Long term frequency
	Each year
	Each year

	Frequency per year
	May, July
	May, July, August, September

	Sampling
	Depending on stratification 2-3 samples (epilimnion 0.5 m, mid metalimnion, hypolimnion) from the deepest point. If lake has curved shoreline, then from different parts from the lake
	Depending on stratification 2-3 samples (epilimnion 0.5 m, mid metalimnion, hypolimnion) from the deepest point. If lake has curved shoreline, then from different parts from the lake

	Sampling methods
	Van Dorn sampler (for counting) and Apstein net (for adjustment of species list)
	Van Dorn sampler (for counting) and Apstein net (for adjustment of species list)

	Level of identification
	Species level if possible, but also large taxa are used (class, order) as indicators
	Species level if possible, but also large taxa are used (class, family) as indicators

	Calculation of biomass
	Utermöhl’s technique, Nordic guidance of calculations
	Utermöhl’s technique, Nordic guidance of calculations


Assessment

The Estonian method is a multimetric method that uses four parameters to assess the ecological quality of the phytoplankton:

1. Chla (Jeffrey & Humphrey,1975)
2. Evenness. 
Modified Pielou index is used. The range of values is between 0-1. The scale is divided equally into five classes in each lake type. The basis of that index is the idea that the abundance of species is equally distriubuted in climax communities. A climax community has a high ecological quality. In fact equation is calculated from Shannon’s diversity (H). Another component of the equation is theoretical diversity (Hmax). The latter is calculated if considered that the abundance (or biomass) is equally divided with concrete number of species in smaple. 
Equation: J = H/Hmax. The higher value, the better ecological quality. 

3. Nygaard’s modified compound quotient (PCQ)

The modified Nygaard’s (1949) phytoplankton compound quotient is used to characterize the ecological status of the lake. PCQ gives a quite good estimation of the lakes’ ecological condition, although algal groups in formula may contain species with different preferences. Ott & Laugaste (1996) added to the original formula two extra taxa: Cryptophyta to the numerator and Chrysophyceae to the denominator. This modified index gives a more precise assessment of the Estonian lakes, because the abundance of Desmidiales, the only taxon originally used in the denominator, has dramatically declined during the past decades both in open water as in the littoral zone (Kangro et al. 2005). 

PCQ, modified by Ott & Laugaste (1996):  



4. Description of the community:

There are four possible categories: 
1 – High/Good

Abundance (biovolume) of species is more or less equall it is impossible to determine dominants
2 – Moderate

2-5 species dominate in abundance (biovolume) (>80%)
3 – Poor

1 species dominates in abundance (biovolume) (>80%)

4 – Bad
Prevailing genera by abundance (biovolume) >50% are Microcystis, Apahnizomenon, Radiocystis, Planktothrix, Limnothrix, Woronichinia, Anabaena or alga from order chlorococcales. The content of Chla is > 20 mg/m3. 

Different phytoplankton parameters are used in different lake types (Annex 1).

The final score of on the bases of biological quality element, phytoplankton, principle of equal weight of parameters is used. Each quality class has own score:

High – 1

Good – 2

Moderate – 3

Poor – 4

Bad – 5

Arithmetical average gives hint to final score which is achieved by rounding off. 

Final score:

High: 1- 1,5

Good: 1,51 - 2,5

Moderate: 2,51 - 3,5

Poor:  3,51 - 4,5

Bad: 4,51 - 5

The national EQR values are therefore discontinuous and are defined as H/G=0.8, G/M=0.6, M/P=0.4, P/B=0.
See also example of calulation from Excel file: 
Example to calculate Estonian phytoplankton lake Tõhela

Reference and boundary setting

In Estonia reference sites occur for the Type 3 (Kooraste Kõverjärv) and type 5 (Nohipalu Valgjärv and Väike Palkna). 
Reference values are inferred from: 

1. Historical data (most of the older data goes back to the 1950s, few data to the 1920s); 

2. Paleolimnological investigations (Alliksaar, T. et al. 2005; Nõges, T. et al. 2006; Heinsalu, A. et al.);

3. Principles described in the Water Framework Directive;

4. Expert opinion.

Reference values of the phytoplankton composition parameter were derived as follows:

Evenness: Values range between 0-1. 1 is theoretical maximum and therefore also the reference value in all types. 

Compound quotient: Almost all historical data of lakes are available (since 1906, mostly since 1951). These provide knowledge about the historical background. Reference values are different in lake types (L-CB1 - 2.5; L-CB2: - 2). Frequency diagrams of reference sites are also used to set reference values. 

Description of community: The parameter was elaborated during the Ecoframe project in which Estonia participated (Moss et al. 2003). Reference description of the community matches to the description in WFD. This parameter does not give any numerical value. 

The four possible categories (see above) are evaluated as follows: Categorie 1 corresponds to H and G classes, categorie 2 to M, 3 to P and 4 to B in all lake types. 

Method results are tested with catchment index as pressure information, where linear regression was used (see separate file: Estonian catchment index). 
Harmonization of Estonian phytoplankton method has been done during WFD intercalibration process in Central/Baltic GIG (Geographical Intercalibration Group) and results are presented in WFD Intercalibration Phase 2: Milestone 6 report (see separate file without annexes). 
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Estonian explanations to the assessment of lakes on the basis of  all data (final score). 
The ecological status assessment (final score) of a lake is based on quality indicators. From each quality element (biological, hydromorphological and physicochemical) at least one quality indicator shall be represented. At least seven quality indicators should be used and all indicators are of equal relative importance. The final assessment is based on 2/3 of indicators. It means that some indicators can have lower value than final assessment, but the number of such indicators shall not exceed 1/3 of total number of used indicators.  
See also example of calulation from Excel file: Example to calculate final score of the lakes ecological quality
Cyanophyta* + Chlorococcales* + Centrales* + Euglenophyceae* + Cryptophyta* + 1





Desmidiales* + Chrysophyceae* + 1





PCQ = 








