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x 1 KRS ERHE
Table 1 Water quality classification standard
KR &R R AR I AE

KIS .
Water quality grade Expected value of comprehensive
index for water quality
1 0.1
Il 0.3
il 0.5
v 0.7
\% 0.9
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Table 2 Water quality monitoring results for 1#-12# wells

FEFR Index FrifE Standard 1# 24 3# 4# 5# 6# T# 8 9 10# 11# 12#
VEIhE Turbidity/(°) 3 5.02 2.55 2.41 4.00 2.92 2.86 272 247 2.44 2.90 2.11 2.75
povidics

» 450 816.13 25431 17450 24574 159.62 140.68 518.54 24439 251.15 25882 168.64 247.54

Total hardness/(mg-L™")
BVEARTE

’ﬁﬁﬁﬂ,lﬁg 1000 1482.96  565.13 387.77 546.09 35471 312.62 115230 543.08 558.11 575.15 37475 550.10
TDS/(mg-L™)

s g e
E'fnﬁj; A Nitrate N 20 61.72 1503  17.03 17.03  13.03 13.03 1603 1403  13.03 12.02  13.03  11.02
%, Ammonia N/(mg-L™") 0.2 0.18 0.14 0.16 0.17 0.14 0.13 0.13 0.15 0.18 0.19 0.65 0.17
AW Fluoride/(mg-L™") 1.0 0.31 0.44 0.38 0.31 0.67 0.71 0.97 0.75 1.58 0.88 0.94 0.76
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Fig.3 Fluoride distribution of shallow
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Fig.4 Spatial distribution of nitrate-N, ammonia-N, total hardness and
total dissolved solids in shallow groundwater of Changping plain area
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Table 3 Comprehensive index of shallow groundwater water
quality based on BP neural network in Changping plain area

aRlllBjg RGN UNGEC
Monitoring well Calculated value Water quality grade
1# 0.8166 \4
2# 0.5121 11
3# 0.4679 11
4t 0.6687 v
5# 0.5944 11
6# 0.5154 11
T# 0.7123 v
8t 0.4169 11
ot 0.6933 vV
10# 0.6786 v
11# 0.7139 v
12# 0.4197 11
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Evaluation of groundwater quality in Changping piedmont plain of
Beijing based on BP neural network

Kong Gang?, Wang Quanjiu®, Huang Qiang*
(1. College of Water Resources and Hydropower, Xi'an University of Technology, Xi'an 710048, China;
2. Center of Water Assessment of Beijing, Beijing 100161, China)

Abstract: Groundwater quality is closely related with human health and environmental safety. In the suburb of Beijing, the
groundwater quality is heavily concerned. In this study, the groundwater quality in Changping piedmont plain was evaluated
based on the single factor evaluation method and comprehensively evaluated based on BP neural network. The Changping
district is located was in the northwestern area of Beijing. Considering that the main area affected by human activity was the
shallow groundwater, we arranged a total of 12 monitoring wells around the plain area. The depths of wells 1#, 2# and 11#
were 130 m, the depth of wells 3#, 4# and 7# were about 125 m, and the depths of wells 5#, 6#, 8#, 9#, 10#, 12# were about
120 m. The groundwater samples were collected on April 16, 2015. A total of 27 indexes were determined including pH value,
chloride, sulfide, nitrate nitrogen, ammonia nitrogen, heavy metals, fluoride, and so on. In the single factor evaluation, the
groundwater quality was evaluated according to the National Groundwater Quality Standards (GB/T14848-93). Based on the
single factor evaluation method, water quality in 5 wells of 1#, 4#, 7#, 9# and 11# exceeded the standards. In the 1# well, the
turbidity, total hardness, total dissolved solids and nitrate nitrogen exceeded the standards by 1.67, 1.81, 1.48, and 3.08 times,
respectively. In the 4# well, the turbidity was 1.33 times exceeding the standard. In the 7# well, the total hardness and total
dissolved solids exceeded the standards by 1.2 and 1.15 times, respectively. In the 9# well, the fluoride exceeded the standard
by 1.58 times. The ammonia nitrogen in the 11# well exceeded the standard by 3.25 times. Compared the values in 1999, the
area with total hardness exceeding the standard was expanded largely. Among the 27 indexes, we chose 17 indexes for the
comprehensive evaluation based on BP neural network, including the turbidity, iron, chloride, sulfate, TDS, total hardness,
manganese, zinc, potassium permanganate index, nitrate nitrogen, nitrite nitrogen, ammonia nitrogen, fluoride, and so on. The
BP evaluation showed that all the 12 wells had the water quality above III. Among the wells, 1 was V grade, 5 were IV grade
and 6 were III grade. Compared with the single evaluation results, the comprehensive evaluation based on BP neural network
was reasonable. The 1# well had 4 indexes exceeding the standards and thus the water quality was V grade. Compared with
previous study, the pollution of nitrate and ammonia nitrogen might be due to surface pollutants infiltration. In the future, the
continuous monitoring of shallow groundwater should be conducted, and the surface pollutants infiltration prevention control
should be strengthened. The study may provide valuable information for the management of the groundwater in Beijing.
Keywords: groundwater; water quality; neural networks; evaluation; total hardness; Beijing



