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SUMMARY

Ditches are the most common aquatic ecosystems in the Netherlands. In addition to their 

hydrological functions, they provide active zones for chemical and biological processes to 

transport, emit and retain pollutants drained from farmlands. Serving as refugees for rare plant 

and animal species in intensively managed agricultural areas, ditches also have important 

ecological functions.  

Ditches require regular maintenance in order to keep water at desired levels and to allow 

efficient water flow. However, maintenance practices also affect the ecological functioning and 

water quality of the ditch systems extensively. Nowadays, many ditches in the Netherlands are at 

low quality status, covered with floating plants or algae. On the other hand, the recently adopted 

European Union Water Framework Directive asks for good ecological status in all European 

water bodies, including ditches. Therefore a more integrated approach is necessary to design new 

ditch management strategies that would improve the ecological state of ditches. So far, costs 

have been the most important criterion in decisions on ditch management practices performed by 

the Water Boards of the Netherlands.  

So far, the impacts of some categories of ditch management practices (frequency, timing, etc.) 

on ditch biodiversity and water quality have been experimentally studied. However, studies that 

cover all different aspects of these practices to find their combined effects on ditch system are 

missing. Moreover, most existing studies overlook the costs of these practices as a decision-

making criterion. Thus, there is a need to combine environmental and economic aspects of ditch 

management in evaluations of management practices. Therefore, the objective of this study is to 

evaluate different management practices of peat ditches in the Netherlands with respect to their 

effects on biodiversity, water quality and costs. This objective is realized by answering these two 

main Research Questions (RQ): (1) What would be an appropriate MCA method to assess 

different ditch management practices? (2) How are ditch management practices evaluated with 

respect to the selected criteria and sub-criteria for biodiversity, water quality and costs?

This study is divided into two separate sections in which the two research questions are 

answered. First research question is answered in the first section, on the basis of literature study, 

questionnaires and multi-criteria analysis (MCA). Second research question is addressed in the 

second part of the study where the designed MCA is applied in order to evaluate ditch 

management practices. The scoring of alternative management practices is based on literature 

and expert judgment.  

MCA is a systems analysis tool, commonly used to facilitate decision-making processes, 

especially in complex issues. It involves defining and weighting criteria, selecting alternative 

practices, scoring the alternatives on criteria and finally reaching an overall assessment by 

aggregating the scores and weights together in one overall indicator. Sets of weights, 

representing different ditch management perspectives are based on questionnaires, were filled in 

by representatives of Water Boards of the Netherlands. Relative valuation factors are assigned 

for five different perspectives: two Water Board perspectives (costs are more important than 

environment), two environmental NGO perspectives (environment is more important than costs) 

and a valuation that considers all criteria equally important.  
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According to the designed MCA method, the main criteria of ditch management are selected 

as biodiversity, water quality and costs. Second, main ditch management practices, their 

categories and alternatives are defined. According to that, buffer zones and ditch morphology are 

considered to be the two main construction practices, while mowing and dredging are main 

maintenance practices.  

An initial scoring step involves scoring alternatives of ditch management practices over the 

sub-criteria of biodiversity and water quality. According to these results, design of buffer zones 

and terraced slopes favor the environmental criteria, while the costs get higher. The most 

favorable mowing practice include mowing a ditch with a frequency of once in three years, 

between September and October, by a mowing basket and removing the mowed materials. The 

best dredging practice has a frequency of less than once in five years and a timing between 

September and November for biodiversity criterion. Moreover dredging by a suction pipe and 

remowing the sludge from ditch banks favor both environmental criteria most.  

Based on the initial scoring results, five main ditch management strategies are designed, 

scored and weighted for the final analysis: two reflecting most common current strategies and 

three with some improvements in construction and/or maintenance of ditches. Costs for each 

strategy are calculated seperately for a time frame of 30 years. Results from the scoring of 

strategies show that for both environmental criteria and costs, less common current strategy (X1) 

scores the lowest of all five strategies. Moreover, relative environmental performances of 

strategies increase with the following order: alternative maintenance (X3), alternative 

construction (X4) and alternative construction and maintenance (X5). The total discounted costs 

are lowest for the most common current strategy (X2) and are expected to rise with the increasing 

environmental performance.  

The final assessment in the MCA involves the evaluation of designed strategies based on their 

scores for each criteria and valuation factors. The results of this final assessment indicate that 

overall performances of strategies depend on the perspectives. From all perspectives, the second 

common current strategy (X4) has the lowest overall performance. From a Water Boards 

perspective (WB), which gives costs the highest priority, either the most common current or 

alternative construction strategy performs best, depending on the second order environmental 

criteria. When environmental criteria is given higher priority or all the criteria is given equal 

values, an alternative construction and maintenance strategy is the best performing strategy, 

followed by the alternative construction and alternative maintenance strategies.  

In conclusion, MCA can be applied as a useful method for selecting and assessing ditch 

management practices. This study shows that it is possible to improve the environmental quality 

of ditches with low costs by adopting new ditch management strategies; however it depends on 

the perspectives and priorities. An alternative construction strategy seems like a preferable 

strategy among others ones, due to its significantly higher improvements in biodiversity and 

water quality with not as high costs.  


