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Role of the littoral area as a part of an optimal model for environmental 
monitoring and the involvement of local people - Presentation of the LIFE 

Vuoksi project 
 

Airaksinen O., Bäck S., Luotonen H., Kanninen K., Karttunen K., Niinioja R., Sandman O., Servomaa K., Sojakka 
P., Ustinov A. and Valta-Hulkkonen K. 

 

1  Background 
 

The littoral area is an essential part of the drainage basin. It is an area where many human activities 

have effects which alter the ecological status of the lake. Many parameters can be used to measure 

these alterations and to give an indication of the status of the water body. Physical-chemical data on 

water quality combined with biological data gathered especially from littoral areas would prove most 

useful for assessing the ecological status. Taking into account these elements is also required when 

implementing the EU Water Framework Directive (WFD). 
 

The littoral zone is an important area for recreational use and therefore of high interest for the local 

inhabitants. The local people and stakeholders should be better informed of the status of the lakes and 

rivers and of the relation between the water quality and the activities on the catchment area. Also the 

observations of the environment made by local people should be better used as an indicative part of 

the monitoring system. Activities like this will be needed to involve the local people and stakeholders in 

the implementation of the WFD.  
 

 
2  Aim of the project 
 

The overall objective of the project is to plan a cost effective, integrated monitoring system for the 

Vuoksi River Basin. The Vuoksi River Basin is located in the eastern part of Finland, which is 

extremely rich in lakes (Fig. 1).  
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Figure 1. Location and map of the Vuoksi River Basin. 
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The monitoring system will take into account especially parameters of the littoral areas but combined 

to the data from open water areas. The aim is to provide a tool for the management of water quality in 

river basins in general. 
 

The following key objectives can be specified: 
- to plan a pilot structure for a cost effective ecological monitoring system concentrating mainly on 

the littoral zone 
- to clarify the pressures to the littoral zones and the connections between them and the land use 
- to evaluate the usefulness and cost-effectiveness of monitoring methods for macrophytes, 

macrozoobenthos, periphyton and phytoplankton  
- to improve the involvement and participation of local inhabitants and other stakeholders  
 

3  Project activities and partners 
 

The activities of the Life Vuoksi project are organised to Work Packages, which however are closely 

linked to each other (Table 1, Fig. 2). One of the starting activities of the project is the evaluation of the 

existing biological and water quality data (WP 1). For analysing the quality and extent of the existing 

biological data a metadatabase for materials and references will be gathered. Selecting more precise 

target areas within the Vuoksi River Basin is also among the first activities (WP 2). It is foreseen that  

10-20 lakes with their watershed areas will be selected for more intensive studies. They will represent 

lake types and loading pressures most typical to the region. In addition to the existing biological and 

water quality parameters the information of loading and water protection activities is gathered from the 

target areas (WP 3). 
 
Table 1. Work Packages (WP) of the Life Vuoksi project. 

 

WP Title Time schedule 

1 Evaluation of existing data 04/2001 – 03/2002 

2 Selection of target areas 04/2001 – 09/2001 

3 Evaluation of impacts and needs for protection measures 06/2001 – 04/2003 

4 Selection of methods 04/2001 – 03/2004 

5 Fieldwork and parameter testing 05/2001 – 03/2003 

6 Model for an optimal monitoring programme 04/2002 – 03/2004 

7 Dissemination of the resulting information 04/2001 – 03/2004 

8 The role of the local people and local authorities 04/2001 – 03/2004 

9 Management of the project 04/2001 – 03/2004 
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Figure 2. Flowchart of the phases of the Life Vuoksi project. 
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Review and evaluation of the methods suitable for the measuring of the biological parameters are 

needed in order to be able to classify lakes in terms of ecological quality (WP 4). Testing the methods 

in the field will take place mainly 2001 and 2002 (WP 5). 
 

After the fieldwork and parameter testing the creation of a model for a monitoring system will take 

place during 2002-2004 (WP 6). Combining and improving the existing separate and in themselves 

insufficient monitoring efforts, especially when littoral areas and biological parameters are concerned, 

are essential to obtain a optimal system for monitoring the ecological status of the surface waters.  

 

The dissemination of the activities and results will be an important part of the project as well as the 

involvement of local people (WP 7 and 8). Making an information package for local people will be an 

important task. The possibilities to better integrate the observations made by local people to the 

monitoring system will be studied.   

 

There are five partners in the project. The three Regional Environmental Centres: South Savo, North 

Karelia and North Savo, are each responsible for a special parameter group and in addition to that 

provide regional knowledge and expertise. Finnish Environment Institute is responsible especially for 

planning the monitoring system and overall expertise of implementation of the WFD. The University of 

Oulu provides expertise of using remote sensing methods. The project (1.4.2001 – 31.3.2004) is 

receiving financial support from the EU Life Environment Fund. 

 

 
4  Expected results 

 

A pilot, cost effective and integrated system for monitoring the ecological status of Vuoksi River Basin, 

based especially on the littoral zone, is developed. The most suitable methods for monitoring the 

biological parameters, macrophytes, macrozoobenthos, periphyton and phytoplankton, will be 

selected. 

 

The local stakeholder groups and inhabitants will know more about the ecological status of the local 

lakes and about possibilities to improve the status of their environment as well as about the 

implementation of the WFD.   
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Eco-hydro-morphological Model Development for a Stream Restoration Scheme 
Bettina N Bockelmann, Prof. Roger A Falconer 

Environmental Water Management Research Centre 

Cardiff University, School of Engineering 

 

Introduction 

 

Heavy regulation activities at rivers and streams contributed to an increase of flood events and a decrease 

in diversity and abundance of ecosystems over the last century. Thus restoration is required in many 

rivers world-wide. ‘Natural’ channel and floodplain designs have recently been envisaged, including the 

integration of meanders, minimum use of bed armouring material and structures, which promote habitat 

diversity. Trying to meet both hydraulic stability and ecological requirements, the engineer is currently 

confronted with conflicting design parameters – the need to protect the physical integrity of the stream 

whilst sustaining biodiversity. Davies (1989) proposed a classification which incorporated the combined 

effects of velocity, depth and substrate roughness providing a means of quantifying the flow regimes 

occurring within the microhabitats of stream benthos. 

 

In order to successfully create, manage and enhance various ecological habitats, it is essential to 

understand flow characteristics and morphology of river channels. Imposing inappropriate hydraulic 

conditions can lead to instability of the bed and maintenance problems (Hey and Thorne, 1986). Velocity 

and bed material characteristics are significant determinants of biological production and diversity in 

streams. Linking the ecology to a hydrodynamic model will improve the understanding of factors 

enhancing ecological diversity and habitat creation.  

 

Case Study 

 

A 4 km long section of the Afon Morlais, a small stream in West Wales, UK, was monitored over a period 

of 1.5 years, starting directly after it had been reinstated along its original route over a disused ‘open cast’ 

coal mine. The river was acknowledged as of a good quality and significant fisheries resource. Previous 

reinstated watercourses in the area were designed with armouring sufficient to prevent any erosion, 

resulting in an ‘over engineered’ appearance with little opportunity for the development of gravel beds, 

point bars, pools and riffles. To encourage natural development, an erodible, trapezoidal channel, 

including an up to 50 m wide floodplain, with no armouring and a series of severe meanders was 

constructed. The stability of the ‘natural‘ design was compromised by highly varied flow rates (0.075 m3/s 

baseflow to up to 5.7 m3/s in an annual flood event), changes in bed slope over the full length (from 1 in 

11 to 1 in 160), the severity of the meanders and the shallow cover layer (approx. 2 m) with a high 

proportion of fine material. The monitoring and the numerical predictions were undertaken to show 

whether these constraints had been successfully incorporated into the design.  

 

Flow and sediment transport modeling 

 

At present, little information is available about the design and maintenance of ‘natural’ river restoration 

schemes, combining hydraulics,-morphodynamic and habitat conditions. This combined field and 

numerical modelling study seeked to redress this situation by first using two computer modelling tools: 

The 1-D model HECRAS for predicting velocities and water depths longitudinally and the Research 

Centre’s 2-D, finite difference model DIVAST, which was applied for several meanders taking account of 

the cross-sectional velocity and depth distributions.  

 

The ‘natural’ design, with the aim to maximise habitat creation, required that bed armouring material of the 

smallest size possible was used. An additional program was developed to determine the necessary 

sediment size to prevent the initiation of sediment motion. The program calculated the values for 

specifying the critical Shields parameter from the results of the two numerical models and, in a next step, 

the critical sediment sizes. The calculated critical sediment sizes closely identified regions where erosion 

was occurring. The numerical models correctly predicted water depth and velocity distributions. 
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Conclusions 

 

An integrated 1-D/2-D hydro-morphological tool has been developed, predicting velocities, water depths 

and the sediment sizes, which are necessary to prevent initiation of motion. Results have shown that the 

program is able to predict observations made at site and that it would be a valuable tool for use in similar 

design works in future. Bed levels surveys as well as model predictions showed that the stream has not 

yet reached its equilibrium, as there are still changes in the morphology and the flow regime. It was found 

that for the design of small meandering streams, a 2-D model is required to represent cross-sectional 

velocity, depth and sediment distributions in the bends, whereas a 1-D model is sufficient for the straight 

sections.  

 

It was also found that various disciplines have to be brought together to create sustainable watercourses, 

which meet hydraulic stability and at the same time ecological requirements. ‘Specialised’ or integrated 

models need to be developed to address the specific problems occurring in river restoration schemes and 

can serve as useful decision support systems. 

 

Future work  

 

Future work will involve the development of a linked 1- and 2-D hydro-morphodynamic integrated 

numerical tool, which takes account of bathymetry changes. This tool will have the potential to be linked to 

the ecology of the stream through Habitat Suitability Curves in order to study hydro-morphodynamic 

influences on habitat creation. 
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