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Application of improved comprehensive water quality identification index method in water quality evaluation of the
Pearl River Estuary / LIN Tao'”, YIN Jing'?, ZHANG Bo', SHAN Yongti'?, YANG Peng'?, YANG Ying’, YU
Yirui’? (1. CCCC First Highway Consultants Co. , Lid. , Xi'an 710075, China; 2. Xi'an Zhongjiao Environmental
Engineering Co. , Lid. , Xi’an 710075, China; 3. Water Resources Bureau of Baoan District, Shenzhen 518101, China)
Abstract: To study the characteristics of water quality variation in the Pearl River Estuary during the recent years, the
water quality in the Pearl River Estuary is evaluated and the tempo-spatial distribution characteristics of water quality is
analyzed , based on data from 51 monthly collected water quality sampling points from 2018 to 2020, with evaluation indices
filtered using principal factor analysis and improvement on traditional comprehensive water quality identification index
method using combinatorial integration method. Results show that the comprehensive water quality identification index
method combined with combinatorial integration method takes both excessive pollutants index and other indices into
account, so as to obtain reasonable and reliable results, which means the method is suitable for large-scale watershed water
quality assessment. The water qualities in all drainages tend to improve over the years, mainly from class of inferior V to
I, which met the water quality goals in water environment function zones. The water quality in the western regions was
slightly worse than that in the eastern regions. The river water quality in the Nanshan district was better than that in the
Dakonggang district, however the improvement in river water quality in Dakonggang and Qianhai district was more
significant. The water quality of the upstream was generally better than that of the downstream. Estuary water quality
fluctuates greatly with the seasons, which was generally affected by sea water pollution and the tidal sluice operations.
Key words: water quality evaluation; comprehensive water quality identification index method; combinatorial integration

method ; principal factor analysis; the Pearl River Estuary
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Fig.1 Study area and sampling locations
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Fig.2 Tempo-spatial distribution of water qualities in the Pearl River Estuary during non-flood seasons
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Fig.3 Tempo-spatial distribution of water qualities in the Pearl River Estuary during flood seasons
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Table 6 Temporal variations of water qualities at typical

sampling point compared with non-flood season in 2018
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Table 7 Spatial variations of water qualities

in the same river

S/ %

Xt LB P
AoRke s 2018 4F 2018 4F 2019 4F 2019 4F 2020 4 2020 4

e WU AR WUl R T

R4 5R5 -45.94 -53.53 -7.58 -62.96 -12.69 6.04
R7 5 R8 20.52  16.45 10.61 27.25 16.15 10.61
R9 5 RI0 22.65 11.15 -9.84 92 3.02 6.45
R25 5 R26 -9.58 -10.63 -38.35 2.32 2.19 1.45
R31 5 R32 1.45 12.05 -6.80 -13.01
R37 5 R38 -61.29 -22.21 -35.59 1.88 0.87 17.38
R40 5 R41 -22.33 0.89 23.87 4.13  20.50 18.17
R41 5 R42 -24.33 -64.42 -28.78 -7.91 -7.27 -2.90
R43 5 R44 18. 69 38.00 0.55 14.16
R47 5 R48  32.89 10.65 33.43 12.19 -7.32 14.44
R50 5 R51 15.97 12.32 15.74 -5.92 23.77 27.87

had

4 # it

a. HMUHACE 5 25 A K AR RIS BUE L & %
ST RERRTS YL A5 UL B T 45 T0K 5 R A
WA LR, 2B 4 R AN 5 LAt v TAR
FILE B I TORR RS Bk Xt e 26 B, 44 4 i ik T AL
AR5 K AR RS B0 K TR 45 5 4 P AT £
H RS SEBR O, Fo5r R T 3 RO 237K 5
SELAFZ M, 7E R UK B PR T A R A
b

b. PEMEE R R, BRRFE AL R4S il R46 K it
£ 2018—2020 4-ANA Feiicst b (K B BIHFEh
4 V) HoAb Il 8 R AR SR FUIRAS YA s,
8 FKIASETIHE X R H AR 1 BITK AR bR AR & T
B, 25 I TE K 280 R A5 V 280 el 2 DL 26
h IR EDK AT DI RE X K B b

. BRYLII K ZR K 76 25 1] 1 5 B 25 35 3l
PEFVEHR T e AR U AT 1A K 5 R
Zo 1 Y Sh A R R 5 e s R] -, 4% T8 K BOIR B %
ARG ARG TRVAR BETRII L TR0, V 28K 5 13T 35
PR T 2018 4E7RI 1) 25. 64% $E T+ 2 2020 424
(1) 97. 43% ,AF5% X N B R K AR FEAS B k. o 2%
JUAFBUR R B — 22 5110 T8 5 YL 36 PR B it ,
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