
Example: Canoeing recreational quality

There being no existing models predicting the effect of weir modification on the utility 

of a river for canoeing, the relationship needs determining by consulting with canoe 

groups. Preliminary contact with a canoe group has resulted in the following river and 

weir parameters being identified as important to recreational quality: 

Low crashing roar, damp cool feeling on your

face, cascading foam and water; weirs are obvious, and to

many, attractive landmarks along the rivers of the Don catchment. They also have a large effect

on river ecology, hydrology and morphology.

The problem

Post heavy industry, the recovery of the 
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aspirations for their ecosystems. 

Some require modifications to the weirs 

if they are to be realised e.g. the return 

of salmon require installation of fish 

pass. 

Knowledge is needed how to manage 

the many weirs of the Don catchment to 

maximise the value of the developing 

river ecosystems. 

What are ecosystem services?

Ecosystem services, defined as the benefits 

people obtain from ecosystems1,are a 

framework for ecosystem decision making. 

They were conceived to increase holism, 

factoring into decisions benefits humanity 

receives from ecosystems that are 

traditionally underappreciated. Proponents 

hope this will help counter current global 

trends of environmental degradation that 

threaten long-term human welfare2.

Tool for the job

Vital to the application of the ecosystem service concept to the weir issue is the construction 

of a tool that predicts the impact of different weir modifications on the provision of 

ecosystem services, allowing management alternatives to be evaluated. The user needs to 

interact with the tool, exploring weir modifications, seeing how this affects ecosystem 

service provision. Below is a representation of the expected tool interface.   

Predicting ecosystem service provision 

Models will be required to predict ecosystem service provision. Due to practical constraints 

these will be restricted to coarse angling, fly angling, canoeing, energy generation, flooding, 

conservation of biodiversity, conservation of rare species and conservation of heritage value. 

Weir modifications modelled include fish pass, canoe pass, microhydro, raising, lowering and 

removal.  Modelling approaches will make use of existing models e.g. ISIS for flooding, and 

use Bayesian Belief Networks which can capture expert opinion when models are lacking

Proving the value 

The tractability of the ecosystem service framework can be shown by the construction of a 

tool that can apply the framework and do the functions required for successful decision 

making, for example, communicate the degree the different ecosystem services conflict or 

complement, and aid the identification of compromises4.  Further, evidence of the 
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experienced decision makers can help establish the value of the approach. Empirical 

evidence can come from comparisons using attributes associated with good decision making 

e.g. deviation from the Pareto frontier (see below) between groups using the tool and other 

decision aids.). 
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The Solution?

The ecosystem service concept is a 

promising approach to complex 

ecosystem management problems. 

However limited applications mean 

examples demonstrating its utility to real 

problems are needed. 

This poster describes ongoing work to 

explore the practicality and usefulness 

of the ecosystem service concept by 

applying it to the weir issue in the Don 

catchment.

Conceptual Weir Tool Interface

The main window will be a real-to-life 3d visualisation, showing how a weir will look 

under a management alternative. This window represents the aesthetic aspect of the 

decision, and helps comprehension of the tool3. Top right are the indicators, which will 

communicate the expected values of each ecosystem service under weir 

management alternatives at both the local and catchment scale. Top left the 

catchment overview window will be displayed, allowing the user to select the focus 

weir for the 3d visualisation. 

Because the relationships have been learnt through experience, a Bayesian Belief 

Network (BBN) is an appropriate modelling technique to predict canoeing recreational 

quality as it can use opinion to quantify relationships between variables.  Below is a BBN 

causal web for canoeing recreational quality. 
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Top left: �+�D�G�I�L�H�O�G�¶�Vweir on the River Don at Meadowhall, top right: Ickles weir on the River Don in

Rotherham, bottom left: a weir in the Rivelin Valley, bottom right: Brightside weir on the River Don at

Weedon Street in Sheffield.

River attributes affected by weirs that determine the utility of the river for canoeing.

BBN structure for canoeing recreational quality ecosystem service.

Current extent of weirs on the River Don.

(a) Pareto frontier bounds decision alternatives that cannot be improved upon without a trade off. (b) The 

management scenarios beneath the Pareto frontier are suboptimal and can be improved upon as shown 

by the arrows


