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Abstract In developing countries, 35% of treated water is lost before reaching households. Detecting more and faster pipe bursts reduces the physical losses. Aquasuite© BURST Alert
IS a data-driven heuristic model that uses as inputs (i) the prediction of flow and pressure from another model; (i) measurements from WDS. This research aimed to investigate deeper
which variables influence the computation of a burst alarm, and then determine their best setup. Statistical tests were used to analyze the parameters at an environment in Python.
Results showed that adding weather data to BURST Alert would not improve significantly the software detection; however, they indicated the influence of DVG's average flow.
Keywords: water distribution systems, pipe burst, heuristic detection model, water demand forecasting.

Introduction One of the limitations of the code is that the On the other hand, method-2 demonstrates that the

Aquasite® BURST Alert developed by Royal thresholds generated by the code are siightly 39% of corT6tt answers), s having & high precison at the
HaskoningDHV, uses the prediction of flow and pressure d:ffere:]t_ from the historian data, implying at different mor;ents Wit Ut bUTSts. Jany
nd it compares with real-tim ta (Bakker ., 2014). alarm triggering. " . ' . .
?ftﬂe c?gviaai%r? Sis too heigc;1 L (e.g.?’%: 1SI03v meeaestu?e’d ig ) Using the data provided by the water company, two ng'St'C r_egres§|ons| Wg re done \;Y'th tV\:IO rl::ases:_ (& all the
higher than the threshold), a burst or leak most likely methods were used to evaluate the performance of observations, (ii) only bursts. Atfirst, all the variables
occurred, triggering an alarm to the water company. BURST Alert: | | | (temE)erature variables, humidity varlables,. dlameter,
However, improvements are still needed to decrease the * Method 1. Burst is characterlz_ed as a single event, DVG's average flow, cause of b_urst) WeTs mcludgd n the
aumber (;f false alarms whilst detecting the maximum  Method 2 Exploratory angly3|s, where all th_e model one by one, and a stepwise was dor_1e to find the best
nossible number of bursts observations (288_ _datapomts/day) are considered model. For the complete base, the best adjustment had an
' and both true positive and true negative events (AIC=305) and it was using average humidity, average
M et h O d S are correct answers. temperature, diameter and cause of leakage. However, no
| statistical significance was found (p-value > 0.05). For the

BURST Alert was reproduced in Python code, Table 1: Performance evaluation of BURST Alert by method-1. event base, the second-best model (AIC = 1150) indicated a

generating thresholds for flow and pressure, and A" ool dotected U9 REUY T significant effect on the DVGs Alb. Vijfheerenlanden, Gouda,
alarms (Figure 1), Ablasserdam 320 5 3 333 35 Hazerswoude and Nieuwkoop. Thus, the bigger the DVG,
Performance analysis of the software in 2019 at Alb.Vijfheerenlanden 1,250 93 0.0 6.8 the higher Is the burst occurrence.

Oasen’s areas, Alphen 500 31 12.9 21.9 CO n C I u S | O n S

0
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Loglstl_c regressions: burst occurrence modelled by Gouda 1.600 , 6 - 6
T, U, pipe D, Q avg,DVG and cause of burst. Hazerswoude 525 59 5 8.5 80  The choice of method to evaluate the performance leads to
!
8
3
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Q. P prediction Valdationof Lekkerkerk 339 32 21.9 32.2 different results: DP=16.2%, RF=11.5% (low sensitivity,
S QP thresholds Nieuwkoop 300 31 25.8 11.8 medium precision) versus 99% of right observations (low
HiStorian Python QP measured 4 RStudio |  DStection Ridderkerk 323 15 20.0 9.1 sensitivity, high precision). The logistic regressions showed
software Q, P measured environment e : : ) o )
| T Zwijndrecht 438 28 21.4 2.5 that DVG’s size has a significant influence at burst

Alarms Rate of false . . . .
T alarms Total — Oasen 5,895 424 38 . . occurrence, while the weather variables were not significant.
Average - Oasen . . . 16.2 . Future research should use weather data with more

* DP: Detection probability; RF: Rate of false alarms observations (e.g., T and U hourly measurements).

Q, P prediction

Figure 1: Input/output relation between software used.

ReS U I tS BURST Alert had a better performance at DVGs with Ackn owledgem ents

One of the limitations of the code Is that the thresholds average flows < 500 m3h (Table 1). On average, the The authors would like to thank the European Commission
generated by the code are slightly different from the software has a low DP and RF, also compared to Bakker, for sponsoring the Erasmus Master IMETE, and Royal
historian data, implying at different alarm triggering. Trietsch, et al. (2014). HaskoningDHV for sharing the data about BURST Alert.
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