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Abstract: In European Union Water Framework Directive (EU-WFD), EU aims to reach the ambitious goal to achieve “good ecological status” for all water bodies in the European Regions by 2015. However, they face many challenges, with the highest percentage (34%) being the hydromorphology pressure to the water bodies (EEA 2018). This results in a huge number of restoration projects throughout Europe to improve hydromorphological conditions with the expectation that ecological conditions will subsequently be improved. Aquatic ecology, however, is very complex and a number of variables have to be considered when dealing with this complicated system. 
Therefore, there is a need for ecological functionality analysis tool that focuses on the hydromorphological changes together with biological recovery and river characteristics. The tool such as habitat modelling which can estimate the effect of planned restoration activities as well as hydrological relevant measures (e.g. extraction of discharge for hydropower, damming, flood retention measures, separation canals, etc.) onto the river ecology.

One of the important efforts made, and the primary motivation of this study, is the development of TRiMM - Transient River Habitat Modelling Framework for Macrozoobenthos, developed at the Institute for Hydraulic Engineering and Technical Hydromechanics, Technische Universität Dresden (Tatis-Muvdi 2015). TRiMM overlays hydromorphological information to determine the spatiotemporal supply of habitable areas in the streams for macrozoobenthos (MZB) (Tatis-Muvdi and Stamm 2019).

In this study, TRiMM is further developed to overcome its limitations including the binary output (habitable/non-habitable) and a limited number of environmental factors (water depth, velocity, and substrate). By incorporating fuzzy logic approach to handle the imprecise information such as ecological preference data and combining hydromorphodynamic with water quality factor like temperature, the habitat model broader river physical conditions and their interactions with biological indicator. The model makes use of two-dimensional hydrodynamic (2D-HN) modelling to gain spatiotemporal information of habitat parameters namely water depth, velocity, substrate/sediment (constant/moving bed materials), and temperature. Additionally, cover (additional structures of river bed) is included as it is a crucial habitat requirement for MZB. With fuzzy system, the model is able to convert numerical data obtained from 2D-HN models into nature-like linguistic description to quantify habitat suitability for species using their preferences.

Habitat modelling in the present work employs above mentioned parameters to simulate suitability for the macrozoobenthos species in Mortelbach, a small river in central Saxony, Germany. This river is selected as a representative for thousands of kilometres of small rivers across the region which has been restored due to its deteriorated conditions. Two evaluation indices, namely Continuous Boyce Index (CBI) (Mark S. Boyce et al. 2002) and area under the Receiver Operating Characteristic (ROC) curve (AUC) (FIELDING and BELL 1997), are used to test TRiMM’s performance against the actual observations at sampling points along the river reach and the model provides good enough prediction for TRiMM to use current species’ preferences and fuzzy rules for this investigated reach.
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