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Un lieu récréatif où les bassins d'eau sont remplis et vidés pour favoriser la biodiversité tout en étant un bassin de rétention des eaux pluviales". C'étaient quelques-uns des critères de conception d'un plus grand bassin construit en 2019. Des campagnes de surveillance ont montré que la réalité de ces constructions n'était peut-être pas telle que conçue et qu'au lieu de cela, les plus petits bassins d'eau du bassin contiennent toujours de l'eau. Grâce à l'analyse d'un capteur de niveau d'eau dans le bassin, il a été constaté que la régulation du débit de vidange du bassin ne fonctionne pas comme prévu. En augmentant la surveillance et en étant systématique sur l'analyse, le système de drainage urbain peut être efficacement supervisé pour détecter des défaillances comme celles-ci. Les analyses menées dans ce projet seront incluses dans un ensemble d'analyses automatiques et systématiques qui sont établies dans le jumeau numérique du système de drainage urbain pour les structures actuelles et nouvelles similaires à celle-ci.

MOTIVATION

With increasing digitalisation possibilities for analysing system performance are evolving. In VCS Denmark app. 350 water level sensors are installed in the urban drainage system monitoring water levels in basin, pumping stations, overflow structures but also in manholes. Additionally, app. 100 flow sensors are installed primarily in pumping stations. The timeseries achieved from these stations are stored in a cloud solution and made easily accessible to analyse in the utility company. The work was initiated from a need to assess the performance of the hydraulic model in a digital twin for the service area (Pedersen et al, 2021a(Pedersen et al, , 2022a) ) and the performance assessment is constantly being updated as new data is automatically made accessible. The digital twin includes many analyses, both in retrospective analysis, real time analysis as well as forecast analysis.

The focus of VCS Denmark use of digital twins is currently on retrospective analysis where investigation of system and model performance is in focus. The analysis is made with so-called signatures, characteristics of time series events, to analyse the performance especially for the combined system [START_REF] Pedersen | Using multi-event hydrologic and hydraulic signatures from water level sensors to diagnose locations of uncertainty in integrated urban drainage models used in living digital twins[END_REF]. One of the future aims is to develop signatures applied for storm water systems as well, where typically basins are monitored.

DISCHARGE FROM A THROTTLE -COMPARING OBSERVATION WITH DESIGN

To limit the extensive fluctuations that are seen happening in streams, new storm water basins are currently being strictly regulated in the outlet discharge. This affects the size of the basins as well as the emptying of the basins. As the discharges from the basins become very low, flow regulators are installed. The same devices are often installed in SUDS elements, to control the fill and emptying of the different chambers. In 2019 a larger storm water basin was built in Odense, Denmark (Figure 1), where a flow regulator was installed to control the discharge of water from the basin. The basin has been monitored with a batterydriven water level sensor since November 2021. What the monitoring campaign showed was that the emptying of the basin was not as designed, as the flow regulator led out too little water. The water level in the basin can be seen in Figure 2 (orange line), where water level is converted to the corresponding volume (red line), and precipitation of a nearby rain gauge is illustrated with the blue lines. Looking at the maximum daily water level in the basin (inspired by [START_REF] Pedersen | Using multi-event hydrologic and hydraulic signatures from water level sensors to diagnose locations of uncertainty in integrated urban drainage models used in living digital twins[END_REF]) it is possible to compare the delta level change and convert this to a discharge when emptying the basin (see Figure 3). This average discharge from the basin is compared to the design characteristic as assessed by the manufacturer and a large discrepancy is seen.

Figure 3. Observed daily average emptying of the basin (red dots). Blue line is the assumed characteristic of the installed throttle. Based on the difference between the max value of the day -for one year of data.

The observed discharge (daily average) is seen to be mostly around 3.5 L/s whereas the basin is designed to discharge app. 27 L/s. The largest event so far measured, stored around 13,000 m3 (Figure 2) in the basin, and had an emptying time of app. 43 days. The designed emptying time for this event was 5.6 days. This can also be seen when calculating how full the basin is compared to the design criteria (Table 1). The basin is in reality seen to contain a low water depth in the entire basin, thereby decreasing the hydraulic performance, when the volume is needed. In the design of this particular basin, design criteria also included to increase biodiversity as a design parameter, and therefore considerations were made to the emptying and filling of water ponds inside the basin. These initiatives are now in danger of being impossible, as the water does not draw back and make room for species as intended.

The flow regulator is currently (since November 2022) being tested in the laboratory by the manufacturer to investigate the QH characteristics, and hopefully this will target the allowed discharge -to meet the design criteria in favour for hydraulics as well as the aimed biodiversity.

FUTURE PERSPECTIVES

The case study of the basin showed that the technical installations did not perform as the design of the basin. Therefore, the utility company does not achieve the multipurpose value as intended in the design of the basin. In the coming period the aim is to systematically make these analyses where relevant, to see if the system performs as intended and also are not drifting due to e.g., clogging of material. This will be helpful in the operation of SUDS elements, like smaller rain gardens as well as shown larger basins. The intention is to apply systematically and automatically simple analyses, as signatures, to improve and guide where system performance fails for current and new projects. Researchers and others are more than welcome to investigate these issues as an open dataset from a suburban city Bellinge can be applied. It contains up to 10 years of data from mostly level sensors as well as models [START_REF] Pedersen | The Bellinge data set: open data and models for community-wide urban drainage systems research[END_REF].
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 1 Figure 1. Picture of the basin, 2019.
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 2 Figure 2. One year of data. Orange line is water level data, red line is the volume of the basin converted from the water level data and geometry data. The blue line represents the rainfall from a nearby rain gauge.

Table 1 .

 1 Calculated percentage of time, where water is above a certain level. As designed and as observed after construction. *Based on 20 years of historical data. **1 year of observed data

		Time where basin is filled
	Level	Design*	Observed**
	>= 30.6	100%	98%
	>= 30.62	29%	96%
	>= 30.7	20%	58%
	>= 30.8	10%	6%
	>= 30.9	5%	2%
	>= 31	3%	0%
	>= 31.1	1%	0%