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Introduction 

 

Urban areas are increasingly suffering from rainwater runnoff due to the soil sealing and 

impermeability of urban surfaces. A solution to tackle pluvial flood protection in urban areas is 

to incorporate green infrastructure and nature based solutions in form of the sustainable 

drainage systems (SUDs). SUDs are drainage solutions that also improve the local biodiversity 

of the area by creating eco-corridors and multifuctional zones by maintaining or restoring 

healthy ecosystems like rain gardens, collection ponds or infiltration trenches.  

The Kaskády pilot action was exactly dedicated to testing how the green infrastructure can 

solve the problems related to the negative impact of climate change (heavy rainfall) by the 

means of nature-based solutions and promotion of the biodiversity. For the first time, the 

complex approach  how the  use the green infrastructure to help the attenuation of the climate 

change negative impacts in the terms of expected heavy rain will be tested.  The complexity is 

given to the fact, that the model of the flow paths  and the dynamic simulation of flooding extent, 

water depth and flow velocities of the area was in place.  In accordance to this model, the 

Kaskady open space pilot area has been chosen  

Model pilot solutions – Open space Kaskády 
 

Background 
 

Open space Kaskády is a public space between Kresánkova and Hana Meličková streets with 

No of parc. 1426/453, 1426/725, 1426/726, 1426/727 Karlova Ves (805211), municipality of 

Bratislava-Karlova Ves. It is one of the few public green spaces in the Dlhé Diely Karlova Ves 

district. However, despite his favorable location, this space does not use its potential 

sufficiently. There is a small children's playground and the pedestrian walkway is lined with 

benches. The space is further used in the lower part for ball games. There is neither multi-

storey greenery (decorative bushes and perennials) nor water elements that would improve 

the local microclimatic situation. 

With the progressing urbanization and the increasing frequency of extreme climatic event due 

to climate change, the impacts of urbanization is more and more negatively affecting the quality 

of life of residents of cities. 

The location being addressed is one of the most problematic locations based on the rainfall-

runoff model above 35 cm of rainwater with modeled rainfall of 31 mm / 30 min (see map no. 
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3). Although this area suffers from a lack of moisture in the summer and is therefore very dry, 

at the same time during heavy rainfall, rainwater accumulates inappropriately in the lowest 

places. This rainwater is from surface runoff from the surrounding sloping environment, but 

also from the surrounding residential buildings. The trees planted in grassy areas are suffering 

during the summer heats and dry periods (see photos 1 and 2). In addition, the upper one from 

the residential houses drains its rainwater into the sewer network - which can result and lead 

to the situation, that the unified sewerage system could not have the sufficient capacity for 

draining in the case of ever-increasing intense rainfall due to the climate change. 

 

Foto 1: Situation before the realisation of the pilot project (autor: ing. Zuzana Hudeková, PhD.) 

 

 

Foto 2: : Situation before the realisation of the pilot project (autor: Ing.arch. Boris Hochel) 
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Map 1, 2, 3: Precipitation-runoff model for Dlhe Diely (map 1) and detail for the conceived pilot location (map 2), 

the most threatened locations by pluvial floods and accumulation of rainwater (map 3, with marking of the pilot 

location  of the parc Kaskády), source: https://www.odolnesidliska.sk/wp-

content/uploads/2019/03/Dlhe_Diely_dazdova_studia_DHI_odovzdanie_marec2019.pdf 
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Description of proposed solutions 
 

The goal of the proposed solution was: 

• Capture of rainwater from the surface runoff and support for its infiltration in the 

treated area through newly created elements of sustainable management of 

rainwater (intervals, infiltration areas - bowl-shaped rain gardens and wetland beds)  

• Improving the microclimate of the environment by increasing humidity and reducing 

summer heat (evaporation support, shading by planted trees to cool the air in 

summer)  

• Collecting rainwater from the adjacent residential buildings into underground 

reservoirs and using it to water vegetation  

• Prevention of local flooding of the lowest-lying locations in the treated area  

• Limiting the discharge of rainwater into the unified sewer network, thereby reducing 

the risk of its overloading during periods of intense rainfall activity  

• Biodiversity support through the planting of native types of tree vegetation, shrubs 

and the creation of wetland biotopes in a densely built-up urban area  

• Increasing the aesthetic effect by planting and creating new elements of green 

infrastructure, etc. 
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The created elements of sustainable management of rainwater have the character of a blue-

green infrastructure supporting the infiltration of the rainwater from paved paths and the 

surrounding sloping terrain. Rainwater is brought by gravity to the infiltration areas - bowl-

shaped rain gardens, swales and wetland beds.  

Grey infrastructure will be used in the form of 2 underground retention tanks, where rainwater 

is collected from part of 2 nearby apartment buildings (from roofs and terraces). 

 

 

 

 

Pictures 1,2: Design project documentation (source: project author Vodales s.r.o.) 
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Visualisation of the project (source: ing.arch. Jozef Frajka) 
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Evaluation 
 

Sustainable urban drainage system – Green- blue infrastructure 

 

The blue-green infrastructure consists of 2 wetland beds with a water biotope of 39.71 m2 and 

48 m2, new infiltration areas - flowering bowl-shaped raingardens with a total area of 34 m2 

and 85 m2.  

Bioretention wetland beds are designed as separate elements of an elliptical blue-green 

infrastructure planted with the suitable different plants in the littoral and sublittoral zone. They 

are located behind the underground storage tanks (the overflow from the underground tanks 

to the wetland bed is a PVC sewer pipe with an outlet to the wetland). The littoral zone fulfills 

the function of supporting biodiversity and the vitality of the aquatic ecosystem. Rainwater is 

temporarily accumulated in the sublittoral zone. Bringing water from two vertical rain drains 

through underground storage tanks ensures flow calming and the sedimentation. The wetland 

provides suitable conditions for various animals and pollinators even in times of extreme 

drought and supports biodiversity. The wetlands are positively affecting the local microclimate 

during the summer heats (increasing the moisture and cooling the air by the evaporation). The 

soaking time will be 12.5 hours. 

Soaking areas - bowl-shaped raingardens are created as flowering meadows retention areas. 

They will provide a more vital biotope in times of drought and a difference in height of the public 

space. After rain, they can be filled with rainwater, and after about 2 days it is emptied into the 

subsoil.  

In total, 21 trees and 84 bushes were planted, which are supplied with irrigation from 

underground reservoirs (see text below). Domestic species and species tolerant of dry and 

unfavorable conditions of the urban environment were used for planting. 

 

Sustainable urban drainage system – Grey infrastructure 

 

Underground PE storage tanks  
 

Incoming sewage pipes bring rainwater to 2 underground PE storage tanks with a volume of 

7.5 m3 each from two rainwater gutters from 2 adjacent apartment buildings. There is a 

sediment filter in the flat-shaped storage tank and an electric submersible pump with a level 
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float. Captured rainwater is used for irrigation. Irrigation of planted trees and lawns is controlled 

by the drip irrigation unit into two separate drip irrigation branches.  

The project was implemented and construction works were finished in November 2021  

 

 

Photo documentation during the construction works 

 

 

“Sponge” public open space Kaskady  
 

The municipality tested different solutions to tackle climate change through green 

infrastructure. The project was complex because the model with flow paths and simulation 

flooding events, water depth and flow velocities in the area helped to build the SUDs green 

infrastructure that could succesfully capture, reuse and infiltrate the rainwater.  

This new system of raingardens, infiltration swales, underground tanks with irrigation system 

is creating a sponge landscape where rainwater is managed and repurposed in the local area. 

Based on the municipalities’ calculations, 100% of the rainwater fallen in the inner courtyard 

will be used or infiltrated.  
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The amount of rainwater capture and its calculation is assumped as follows:. according to the 

available data, the last 5-year average of rainwater volume for Bratislava is 0.647800 

m3/1m2 per year. The total volume of collected rainwater on the surface of the pilot place of 

Kaskady, which is 100% infiltrated on a site with an area of 7,826 m2, is 5,069.68 m3 per 

year (for a better idea, per year it represents more than a cube of size 17 .2 x 17.2 x 17.2 m 

or 2 Olympic swimming pools.) In addition, additional rainwater is collected from the terraces 

and roofs of the surrounding apartment buildings, and this is used for irrigation of the 

vegetation. 

 

 

Ilustrative photos: In total 5,069.68 m3 of the rainwater per year has been captured and 

infiltrated (for a better idea, per year it represents more than a cube of size 17 .2 x 17.2 x 

17.2 m or 2 Olympic swimming pools) 

 

Simulation of runoff conditions after project realisation  
 
 
After the realisation of the project, the drainage conditions were changed in favor of the 

capture of rainwater through infiltration areas - rain gardens created as flowering retention 

areas as well as through 2 bioretention wetland beds.  

All the water from the surface runoff is directly captured and absorbed in the public space in 

the area, which we also showed in the simulation of the new runoff conditions (see map no. 3 

on page 7). 
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Annex 1: Photodocumentation after the realisation the pilot project 
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