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ABSTRACT

Currently, there is no definitive regulation for the appropriate frequency of data sampling in water distribution networks,
yet it plays a crucial role in the efficient operation of these systems. This study proposes a new methodology for determining
the optimal frequency of data acquisition in water distribution networks. Based on the decomposition of signals using
harmonic series, this methodology has been validated using actual data from water distribution networks. By analyzing
12 types of data collected from two points, it was demonstrated that utilizing the factors and cumulative periodograms
of harmonic series enables similar accuracy at lower data acquisition frequencies compared to the original signals.Type
your abstract here.
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Fig. 1. Schematic diagram of objective water distribution networks and location of monitoring site.
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Table 1. Summary of water quality and flow parameters between R and M Points

R Point M Point
Mean Standard deviation Mean Standard deviation

Flowrate (m°h) 8939.03 2784.89 145.92 49.33
Pressure (kgf/cm?) 3.84 0.06
Chlorine concentration (mg/L) 0.72 0.08 0.35 0.05
Turbidity (NTU) 0.05 0.01 0.07 0.01
Temperature(°C) 25.80 1.63 27.84 1.74

pH 6.81 0.07 6.67 0.13

Electronic Conductivity (uS/cm) 214.07 46.36
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Table 2. Example of periodic components analysis for water quality and flow parameters : Flowrate for R point

j P; f; Aj B;

0 - - 8939.0288 -

1 0.0002 0.0000 42.5442 28.5429

2 0.0006 0.0001 -58.6029 -49.2927

3 0.0011 0.0001 -18.7172 91.0230

15 0.0059 0.0006 40.1783 -134.1409

16 0.2846 0.0007 1326.3734 -1601.1100

17 0.2867 0.0007 -96.3139 154.0978
4647 0.4086 0.2007 123.0161 -86.1405
4648 0.5330 0.2007 -882.4610 1072.3972
4649 0.5357 0.2007 -112.5491 172.1177
4663 0.5439 0.2013 -93.1131 49.7023
4664 0.8404 0.2014 -331.6036 -2118.4741
4665 0.8409 0.2014 -87.9146 -38.2989
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Fig. 2. Cumulative periodogram for water quality and flow parameters.
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Table 3. Summary of sampling period for each parameter with significant period Pi > 0.9

Point Parameter j

f j real

Optimum sampling

frequency(sec)
R Chlorine concentration 9265 0.400104 375
R Flowrate 9246 0.399283 376
R pH 9263 0.400017 375
R Temperature 9263 0.400017 375
R Turbidity 9268 0.400233 375
M Chlorine concentration 9265 0.400104 375
M Electrical conductivity 9263 0.400017 375
M Flowrate 9279 0.400708 375
M pH 9263 0.400017 375
M Pressure 9343 0.403472 372
M Temperature 9263 0.400017 375
M Turbidity 9263 0.400017 375

Table 4. Summary of sampling period for each parameter with significant period

Pi > 0.75

Optimum sampling

Point Parameter j f j real frequency(sec)
R Chlorine concentration 9176 0.396261 379
R Flowrate 4663 0.20139 745 ps
R pH 9263 0.400017 375 i
R Temperature 9262 0.399974 376 %_
R Turbidity 9262 0.399974 376 =
M Chlorine concentration 9260 0.399888 376
M Electrical conductivity 9263 0.400017 375
M Flowrate 7976 0.344445 436
M pH 4663 0.20139 745
M Pressure 8782 0.379248 396
M Temperature 9261 0.399931 376
M Turbidity 9263 0.400017 375
4.4 = HlEolw AR YeHES Wl 5 9SS Belstct
Ak HES Z85td Ay ol 8=
& AolA s el Hold E59 24 + o2 F72 HolHEY FHA 5 H=sE 2
HEaeg 24517 A ES At ols 9 o 4 AE Aoz Helrh o] AHs] Fgshd Al
sto] 4z o] A& Eoflol E&Ee 23rdS ol Aol g 2 AT 85 o ARlA Y Al
Wi el dE AES ste] A4 Aswy b B gL 3ol 2P 4 gloelet A=
OlH & &It = 2l Ao ZRE 12579 o E3F HlojE g5 7149 54 ¥IE T ¢ 3l
OEE ToR xiede] BEHE A W kA & AsPoR gy dold A $u e
Z7)wS BEsle] AR AsRt R doly H5  AAH ZelME F2e) oA B8 AeA
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AATIY GO 430 23 HIE 22 98 YyEH 3D

A e H8e R PHoR Hgs

]
Fol Mok mpkA R 71 dlolEE

E
otk 2 4 <
£A43te] Hrp 142 dlojE g5 RIELE AR
AENE ofel, £ dlojg e gl LRIE Hlo]
HE 55kl f£4510] o]F g o ® 3t |2 T
olg] g5 WrE ZH5t= Aol 7hssith A= b
ol TA| AAFlo= F7|HORE HolE 5 ¥k
F71E EA31a o5 g e g FAHoF goly ¥
5 3718 AAsks e AdE 9u] gleajet A
Zkgitt.

Ab AL

o] ATE 203UE AAFAAAT D 47167

H
H
7RI AKEIT) 5-8] Z]Hof 2J7t AA-9)(20025188).
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