Implementation of the sponge city: transformation and sustainable model
solutions for roofs of the blue-green city
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Introduction

The consequences of climate change pose enormous challenges for urban areas. In addition to prolonged Q}‘& im
heat waves, climate change significantly affects water availability: both heavy rainfall events with flooding STADT w
and droughts cause considerable damage to buildings, infrastructure, and ecosystems. The sponge city
concept offers various advantages in addressing these challenges: besides retaining rainwater, preventing
flooding, and relieving wastewater systems, it reduces urban heat island effects through evaporative cooling
and mitigates drought. A key component of this concept is the implementation of green roofs. Currently,
building materials are used that, due to the leaching of potentially toxic substances in contact with rainwater,
may negatively impact the retained water. This water eventually reaches surface or groundwater and can
enter drinking water supplies, potentially causing eco- and human-toxic effects. In this research project,
building materials used for green roofs will be subjected to leaching tests, and the eluates will be examined
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using a standardized biotest battery to assess potential negative impacts on the aquatic environment. \ p i
Furthermore, a scaled-down model roof will be constructed using building materials that have been (OXnautnsultin)
evaluated as non-(eco)toxic, and the resulting runoff will be analyzed for ecotoxicological effects. In Construction of a model green roof

comparison, runoff from existing green roofs will also be examined. The goal is to identify building materials
that can be used for roof greening within the sponge city concept without posing ecotoxicological risks.
Hydrotox is leading WP 5 and is conducting exemplary testing of 20 selected construction products
for their ecotoxicological potential and assessment of retained water from the model green roofs.
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Table 2: Ecotoxicity of eluates. First results are listed, showing conductivity, pH, TOC and LID values for biotests.
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-Ecotoxic effects in some construction products detected (DB_1 and Drainage_4) — Assessment of ecotoxic effects of construction products
installed in green roofs is reasonable and necessary

[1]DIN CEN/TS 17459:2023-02 “C ion products: of release of -No genotoxicity detected — A very positive result, indicating low health and environmental risks
D ination of icity of ion product eluates”; German Version L L .. . e . .
CEN/TS 17459:2022 https://dx.doi.org/10.31030/3096453 -DSLT limitations — The determination of the liquid/surface ratio reaches its limits when construction products have complex or irregular surfaces
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