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Prediction of mixed water supply zone by spatial modified interpolation of
characteristic water quality index
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Abstract; There are mixed water supply zones between different water plants in multi-source water supply areas,
where the hydraulic water quality conditions are not stable, and water quality problems such as excessive iron
release and low residual chlorine are easy to occur. The mixed water quality risk area can be predicted by using the
spatial modified interpolation method of characteristic water quality index. Characteristic water quality index refers
to the index with distinct identifying characteristics, which are distributed regularly in the water distribution system
and have large differences in the finished water of different water plants. According to its spatial distribution, the
separate water supply area and mixed water supply area of each water plant can be determined. However, there are
great differences between the distribution of pipe network and the geographical space, so the correction coefficient
should be introduced before interpolation to correct the characteristic index. In this study, the mixed water supply
zone of H city was predicted. Results show that the spatial modified interpolation results of the characteristic water
quality index conductivity and total iron concentration of H city were basically consistent, and accorded with the
results of hydraulic model simulation. Online monitoring points were set in the predicted mixed water supply zone,
and frequent changes in flow velocity and flow direction were observed, which conformed to the hydraulic
characteristics of the mixed water supply zone. It indicates that the prediction results are correct and the method
is feasible.
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Tab.1 Contrast of water quality indices of finished water

R/ ey %=V R/ RE/ EERG T/ B/ TOC/
I < (mg-L7") P NTU (mg-L7")  (psrem™)  (mg-L7')  (mg-L7') (mg-L7")
CoKI™ 20.8 8.22 7.09 0.02 0.65 110.1 60 0.05 2.3
TKS™ 24.2 7.49 7.17 0.05 1.42 320 150 0.14 4.1
X5/ % 16 10 1 150 120 190 150 180 78
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Fig.1 Spatial variation of electrical conductivity
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Fig.2  Prediction of mixed water supply zone before conductivity
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Tab. 2

S5 BSE/(pscem™')  FHEHVERE/ (psrem ™) W2/ %

1 117.0 109.7 ~121.8 <5
2 270.0 291.4 ~303.5 9.2
3 113.5 109.7 ~121.8 <5
4 136.3 133.9 ~146.1 <5
5 186.5 182.4 ~194.5 <5
6 402.0 400.4 ~412.5 <5
7 351.0 339.8 ~352.0 <5
8 269.7 267.2 ~279.3 <5
9 324.0 315.6 ~327.7 <5
10 346.0 339.8 ~352.0 <5
11 361.0 339.8 ~352.0 <5
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Fig. 6  Spatial interpolation prediction of total iron concentration
correction (no abnormal points removed)
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Spatial interpolation prediction of total iron concentration
correction (abnormal points removed)
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Prediction of mixed water supply zone by hydraulic model
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Fig. 14  Residual chlorine interpolation results
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Fig. 15  Turbidity interpolation results
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