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Abstract

The process of spatially allocating the water demand is a potential source of errors that should
be considered when building the hydraulic simulation model. There are several methods for this
purpose and each has limitations and advantages. In the case of existing accurate recording of
coordinates for water meters in GIS, there are several base demand automated allocation
strategies for modeling the spatial distribution of water consumption in water networks. Where
the spatial data for water meters is not available, conventional methods such as Thiessen and
LDM (Length Dependent Method) can be used. If this data is incomplete mixed practices can be
used. This study proposed a mixed method named SAWDSL (Spatial Allocation of the Water
Demand based on Data of Consumers) that divides the total consumption in subgroups related
with corresponding recorded water meters. This method assigns the demand of each subgroup
into the nearest pipe. The simulation results of WaterGEMS software using SAWDSL, Thiessen
and LDM methods, after calibration, were compared to field measurements in zone Il of
Mashhad city. RMSE between observed and simulated pressure with the SAWDSL, Thiessen
and LDM methods was determined to be 0.9, 2.3 and 1.4 respectively. That shows, if the
incomplete data of water meters exists and there is enough time to use them, SAWDSL method
is more accurate than others. Otherwise LDM method is more accurate than Thiessen method.
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Table 1. The characteristics of the existing pipe in I1
water distribution system

Row Length (m) Pipe diameter-material

1 6805 100 AC'
2 1545 100D
3 5570 110 PE?
4 5606 150AC
5 3435 150 DI
6 4738 200 AC
7 2412 200 DI
8 156 200 ST*
9 590 250 AC
10 1162 250 DI
11 518 300 AC
12 2281 300 DI
13 1755 400 DI
14 22495 63 PE

15 149 80 AC

16 16444 90 PE

Sum 75661

Asbestos Cement (AC)
Ductile Iron
Polyethylene (PE)

1
2
3
* Stainless Steel (ST)
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Number of water meters: 18100

Separate total
water meters
in two correct
and defective
records

Elimination of
611 defective
water meters data

Division of 17489 correct records in
266 groups based on their
geographical reference to a street or
suburban area level

Preparing a simplified GIS file for demand node corresponding to each group

Assigns node demands to the closest pipe by Nearest Pipe loading method
I

Assigns unknown demand (leakage and unmeasured
user demand) to the pipe by Unit Line method

Adjust your model to
better match the acutual
behavior of your water
distribution system by

using the Darwin
Calibrator feature and
efficiency of genetic
aloorithms

Fig. 2. Flowchart of the SAWDDC method
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Legend
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°
@  2:-hour pressure recording
*

Flow record

Fig. 3. Location of observed pressure and flow rate in I1 water distribution network
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Fig. 4. Observed flow rate at 6 nodes level over the water network
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Table 2. Location and flow rate at 6 points of the water network

Location Max flow (L/s) Mean flow (L/s)

1 Sarafraz Square - (P-3352) 174.7 121.6

2 At the corner of Sarafraz 40 St. - (P-3359) 87.2 65.8

3 Intersection of Paydari and Sarafraz St. - (P-3128) 65.4 46.5

4 Intersection of Rahaei and Sarafraz St. - (P-3296) 44.4 34.6

5 At the corner of Delavaran 20 St. - (P-3378) 6.1 4

6 At the corner of Hashemie 66 St. - (P-3361) 29 18.9
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