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The use of a predictive model , which take into consideration both the biotic and physicochemical approach for the detection of water pollution and monitoring of the water quality, is probably the best tool for the management and improvement of water resources, and especially of rivers. A predictive model, applied on data collected with a standard sampling method, can also produce a classification scheme according to the degree of pollution that rivers receive. This may allow inter and intra site comparisons, which could lead to an effective conservation strategy. For the establishment of these models, one approach is to identify the "best achievable community" which can occur under a particular set of physical, chemical, geological and geographical conditions. So the surveyed community can then be compared with the above one and hence the degree of change objectively assessed.

During the 70's, multivariate analytical techniques have been introduced as a new tool for the assessment of water quality. Between 1978 and 1988, in the UK a biological classification of unpolluted freshwater sites (483 sites on 80 rivers, 700 have been assessed up today) was developed based on macroinvertebrate fauna. It was attempted to assess whether the type of macroinvertebrate community at a given site maybe predicted using physicochemical parameters.

This proved to be feasible and led to the formation of RIVPACS (River InVertebrate Prediction And Classification System). 

Two main techinques are used for RIVPACS: Twinspan and Decorana. 

Twinspan (two way indicator species analysis) classifies organisms at each site into an hierarchy on the basis of their taxonomic composition. At the same time, species are classified on the basis of their occurrence in site groups (sites are classified into 10-25 groups). It also identifies indicator species that show the greatest difference between site-groups in the frequency of occurrence. A common problem in community ecology and ecotoxicology is to discover how a multitude of species respond to external factors such as environmental variables, pollutants and management regimes. For this, data are collected (species and external variables) at a number of points in space and time. Decorana (detrended correspondence analysis) is an ordination technique which arranges sites into a subjective order, those sites with similar biota being placed close together. It also relates community type to physicochemical parameters.  In a survey which took place over the whole of the United Kingdom in the 1970's, Decorana revealed 11 key variables which produced 58% chance of correct first prediction of one of 10-25group-sites. These parameters were: 

1) distance from the source (1-10), 2) discharge (1-10), 3) latitude, 4) longitude, 

5) altitude, 6) slope, 7) width, 8) depth, 9) substrate (% 5 categories), 10) alkalinity 

11) chloride. 

From the above information the following predictions can be made about a site: 

     1) presence/absence of families, 

     2) presence/absence of species, 

     3) BMWP score (Biological Monitoring Working Party), 

     4) ASPT score (Average Score Per Taxon). 

If a site has a probability of less than 5%, one does not proceed. 

For site classification, three seasons data per year (3 samples per site) are requested, while for fauna prediction one season's data is adequate. 

From the original survey, the ASPT was predicted in the U.K. for a site directly using a suite of 5 variables in a multiple regression equation, which explains 68% of the total variation (there have been used 118 families and 578 taxa at the species level). The equation of ASPT prediction was the following: 

ASPT=7.331-0.00269A-0.876C-0.133Too-0.05395S-0.051D 

(where A: alkalinity, C: log10 chloride, Too: log10 total oxidized oxygen, S: mean substratum, D: log10 distance from the source).
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