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 1. Introduction 

 
As part of A.5.8. Smart urban drainage system, infrastructure documentation for smart urban 

drainage system in Zadar was implemented. Rain gardens slow down the penetration of water, their 

benefits are multiple in protection against floods and climate change. As the existing drainage 

system shows more and more deficiencies as a result of increasingly intense stormy rain periods, 

we looked for new effective solutions, and the benefits of rain gardens proved to be multiple. Their 

drainage systems slow down the penetration of water, and surpluses are "sanitized" by well-chosen 

plants with an absorbent character. 
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2. Infrastructure documentation for smart urban drainage system 

 

Zadar County Development Agency ZADRA NOVA implemented infrastructure for smart urban 

drainage systems as one of the solutions for reducing water runoff that is causing floods in Zadar. 

Smart urban drainage systems will recreate the land’s natural function, including capturing 

rainwater filtering out pollutants and recharging groundwater. The system can be designed as 

simple as digging a shell or depression and filling it with native plants and soil amended with sand. 

At the same time, it can store large amounts of rainwater that can be used in the irrigation process. 

Also, the system protects natural water sources and creates cleaner and greener areas for the 

citizens.  

2.1. Conceptual solution 
 
The project of building rain gardens at four locations in Zadar County is one of the strategic projects 

of Zadar County, more precisely, it refers to the development of the conceptual solution of the 

concept of storm water drainage according to the principles of WSUD (water sensitive urban design) 

for adaptation to climate changes, harmonization with sanitary sewerage (agglomeration) and the 

creation of a hydrotechnical model that will be used for all future operations in the watershed. 

Spatial planning as an interactive, publicly visible, technically simple and beautiful ecological 

infrastructure is the basis of the conceptual solution of storm drainage according to WSUD 

principles. For growing challenges climate change water and greenery are used together to reduce 

flood zones, reduce temperature islands, pollution, social and economic challenges, as well as the 

sustainability of the spaces themselves. Solutions should combine function, aesthetics and usability 

in harmony with the natural space. This solution also improves the quality of rainwater, not only in 

the water bodies into which it is discharged, but also creates an opportunity for rainwater to be 

used to increase drinking water supplies. Solutions should be planned in multidisciplinary 

cooperation of spatial planning, urbanism, landscape architecture and hydrotechnical profession.  

 

The decision was made in accordance with the Spatial Planning Act, the Spatial Planning Plan of the 

City of Zadar, positive legal regulations and rules of the profession. In the wider zones of the 

localities in question, the existing rainwater drainage system has been built to a greater extent, and 

with these conceptual solutions, the relief of the existing drainage system is seen in such a way that 

shorter sections that make up functional units are observed, and it is possible to redirect them 

towards the rain gardens in question. An exception to the above is the solution of rain gardens, 

which accept rainwater from the internal parking areas provided within individual parcels in 

question. Since there are several types of rain gardens (insufficiently drained and independent, as 

well as several different subtypes), considering the existing condition of the terrain and the design 

concept, the most optimal solutions were selected. The form-functional technical solution is 

determined by the configuration of the terrain and the height difference. When laying the collector 
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routes and positioning the rain gardens, the existing construction was taken into account while 

respecting the planned condition. Underground and/or surface retentions are planned, mostly 

inhabited by autochthonous non-invasive varieties which are equally tolerant to conditions of 

occasional flooding and drought.  

With this approach to dealing with stormwater, green areas are an indispensable part of the 

drainage system, and three important roles are addressed: 

1. Reduction of stormwater runoff by increasing infiltration into the underground at the very place 

of origin, 

2. Slowing down the flow of rainwater into the sewage system or other recipient by retention 

3. Creation of water supplies for watering in the dry period of the year. 

 
   

Figure 1. Display of the flow model with route markings of the existing system 
rainwater drainage, the positions of rain gardens and associated variant solutions 
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2.2. Rainfall drainage 
 

When creating the project documentation - conceptual solution, it was necessary to adhere to: Valid 

spatial planning documents, positive legal regulations, existing norms and regulations for the system 

public drainage and environmental protection. Dimensioning buildings of the storm drainage 

system on the basis of hydraulic - hydrological calculation. Create a hydraulic hydrological model of 

the basin and sub-basins that gravitate to the zone. Harmonize the routes of sanitary and possible 

future rain collectors. The design solution for stormwater drainage is in accordance with the chosen 

method of stormwater drainage - "slow the flow" in contrast to the method of sanitary - waste 

water drainage - "as soon as possible". It is not allowed to direct rainwater and surface water to the 

collector before slowing down and retaining them as much as possible in the catchment, and all 

according to special technical regulations for the drainage of rainwater and surface water. Special 

technical conditions refer to the measures applied to the newly designed drainage system. In this 

case, emphasis is placed on WSUD measures (24-hour retention, infiltration, recipient), while the 

rational method is used for classical elements of shorter sections and smaller sub-basins. The 

retention time is distributed within the basin, and by sub-basins to reduce the peak flow 

downstream, in the main collector, open channel and natural watercourse. This time is not less than 

15 minutes with a tendency to increase upstream in accordance with the possibilities of green areas, 

i.e. selected retention methods. Everything is proven by hydraulic calculations. The type of material 

for the construction of collectors, other buildings and bioretentions was also chosen, which will 

enable simple and economical management of the new system. 
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3. Conclusion 

 
The creation of a conceptual design for the drainage of rain gardens at four locations in Zadar County 
will be used for future projects for the construction of new rain gardens in Zadar. Smart urban 
drainage systems reduce the possibility of flooding due to sewage overflows. In addition, they 
reduce pollution and improve the quality of surface and underground waters. They also improve 
greenery and increase biodiversity. Systems will affect the reduction of harmful effects on human 
health and the environment, but will also raise citizens' awareness of flood risks.  


