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Abstract This study identifies the current situation of water pollution in the rivers, reservoirs and coastal waters
in the Guangdong-Hong Kong-Macao Greater Bay Area, and analyzes the issues about urban water-logging as well
as the changes in water volume in rivers and estuaries. The water pollution in the Bay Area is mainly caused by the
intensive population and industrial activities in large cities. The imperfect sewage treatment system and
management strategies have exacerbated the pollution. Water quantity problems mainly derived from the excessive
encroachment of ecological water. By summarizing the development experience of the international advanced Bay
Area, including improving legislation, raising standards, limiting emissions, and protecting the ecological water
environment, this study proposes the following countermeasures for further management of water environment in
the Guangdong-Hong Kong-Macao Greater Bay Area: 1) improving water use efficiency and strengthening sewage
treatment; 2) promoting the construction of sponge cities; 3) controlling cofferdams and improving ecological
protection; 4) accelerating the transformation of social economy.

Key words Guangdong-Hong Kong-Macao Greater Bay Area; water environment; ecological problem;
countermeasures
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Fig. 1 Discharge of sewage in the Pearl River basin of
Guangdong province from 2006 to 2016!'6>"]
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Fig. 2 Average content of heavy metals in surface sediments of major cities in China
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Table 1 Summary of river pollution related studies of Pearl River basin
oo EPLTIIES IR BRIy
KA kA TSR
LRI R (PBDES) 47.7~98.9 pg/L 196.8~3268.9 pg/L —
‘ P POIR XL A(TBBPA) 1111.6~2830.4 pg/L nd~26.1 pg/L —
?ﬁ:ﬁ;ﬁiﬂ& REMBEMF M= 2 k%(DBDPE) 13.0~37.7 pg/L 384.3~1716.9 pg/L — (5]
57 (DP) 1.2~3.3 pg/L 234.5~775.2 pg/L —
NI+ T BE(HBCDs) 9.5~82.4 pg/L nd~194.7 pg/L 0.031 pug/L
""""""""""""""""""" WNESDZ)  154276mgL  —  oBspgL
ik iz 1] HH A% i (SMM) 18.3~35.4 ng/L — 1720 pg/L
Wi B (NFX) 23.1~63.9 ng/L — 0.016 pg/L
VAL (CFX) 15.8~19.3 ng/L — 5 g/l
S RL(OFX) 22.8~51.4 ng/L — 1.08 pg/L
K FIEE(LEX) 15.4~31.3 ng/L — 1 ng/L
RIT i iR . (4]
FH%# & G(PEN G) 16.8~25.7 ng/L — 0.004 pg/L
FIRHE(TYL) 15.4~32.3 ng/L — 0.024 pg/L
A PIFFZE (OTC) 18.9~34.9 ng/L — 0.11 pg/L
PUIRZE(TC) 15.4~71.6 ng/L — 5 ug/ll
%1% % (DC) 15.4~40.1 ng/L — 0.131 pg/L
AP EEF (LIN) 15.4~19.5 ng/L — 0.05 pg/L
- ZwsE 140-8dngl  129-404ngl - 40220l 5]
L 4THMNP)  39319ngL  232-108ngL 3ngl
ARILARSET B WA TAEY XU A(BPA) 13.7~91.2 ng/L 23~97.6 ng/L 1500 ng/L [36]
HEFR(ED) nd~1.2 ng/L nd~0.32 ng/L —
""""""""""""""""""" WE ABPA)  nd6042pgl  — o

WYL PR T3 -

17B- - (E2) nd~0.0116 pg/L — —
VLI «—F/R o h R 5 HBUE, nd R RATH

R2 EBRAXBERAKEEERURKRL

Table 2 Eutrophication of reservoir in Guangdong-Hong Kong-Macao Great Bay Area

K Hi stk %5108 m’ TSI BEFRKT EZPEN

TEMARKE BT 1.86 — —

TR KR i 3.87 32.5 ThE ST (48]
A BN 1.38 53.0 B EIKF [50]
FIAk 12.20 30.5 thE TR (48]
Rzl 2.43 — —

Kbin] Nkl 2.58 49.9 thE TR [47]
B 1.10 54.6 B IR

iTAN 4.18 34.6 TSR

PN 2.99 36.9 thE TR

T BRI A 2.81 — —

BETE IR K 2.30 — —

LI R BB B0 JC I W4, TSI /8 5 5 2L H8 8, TSI<30 /R #E 3%, 30<TSI<50 Frn i 33, TSI>50 Fm & H 5.
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A iE, AR Y B U TS YRR . BRTT AR
i o PBDEs (1 [] 2 9 20 B R o0 S B 5 A U 11—
U RFAEDT); AR BRI A 7 b VY I O
R B T AR R, KRB I 22
SO BRI ERYT R E IS YR . TS YRR Ok
F, HUS AT X %) PBDEs 15 YL L B % 2 T [ B
Ko [ P Y HA 75 X, BR VL 32 3 PBDEs #¢ & 4 0.34~
68 ng/LU7), s i WK R 31.1~118.7 pe/L, &
TR th R 25.7~32.5 pg/LIO N ] TS YL
B, Bl TR S/EM, A PBDEs By <iL 7%,
Fii WLV ¥ /K 44 o PBDEs W /T 1 pg/LIY, o7 2236
43K A PBDES #t K & 1Y 5.6 pg/LIY, 5 IX
Wi LR Y PBDES V5 4% 78 B (. 7™ 5 - ¥ 1A VS AN
KAT =M XS 45 fk & O 2 2835 k7
ERE A A LTS YA R I R A K, 5
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T E
1.2 WH R

L YRRV DX 38 T P 9 R B R 40 A i Pl R
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Table 3 Amount of pollutants carried by the Pearl River into the sea from 2012 to 2017'5 T3 i
gy R AR MRAAEMREA BB e mem oW 4t
COD,, (LI (CF-510) (CE-520) (LI

2012 46.46 18.45 0.98 0.37 0.07 66.33
2013 53.62 1.51 31.89 2.57 2.01 1.13 0.29 0.05 93.06
2014 116.28 2.28 51.41 2.43 2.48 1.22 0.48 0.06 176.64
2015 191.33 3.84 42.33 2.67 1.88 1.27 0.29 0.06 243.68
2016 152.11 2.82 41.20 2.74 2.40 1.16 0.27 0.06 202.76
2017 267.24 2.74 47.97 2.32 435 0.31 0.29 0.05 325.27
VEWT: 2012 SEBRVCHE N AT V5 Yy i (045 8 FR b Bl 18.45 Tyl & @AM . 8. B WAUR,
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Table 4 Comparison of international advanced bay area and

domestic bay area water pollution control measures
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