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Natural Water Chemistry Change 1n the Surface Water of Chengdu and Impact

Factors v ' 4

XU Qiujin', LAI Cheng-yue® , DING Yao®, WANG Zhao- 1’4 CHENG Zhonghua®, YU Tag? ™, " | e
(1. Chinese Research Acddemx of Environmental Suences Bel]mg 100012 Chlnd 2. Chengdu Academy of Emlronmentdl Sciences$, Chengdu 610072, Chmd 3 -College of
Emlronmental Smence and Englneerln Yangzhou Univ erslly, Yan?@u 22_52{7 China) A ) i Y

Abstl‘act To inv esugate’ lhe 1mpdct of megacities on the chefnistry of stirface wters monthly sampling and monltonng were Londucted in the Chengdu sedlon of the. Mlnjlang
and Tuojiang River basm corresponding to the upper-teaches of Lhe Yanglze River since the spring of 2019, m@fndlng the influént and effluent water samples from 57 sewage
treatment plants in|Chengdu.“All the samples were analyzed for najor ios and other, water chemistry parameters, and compared with the historical data of the Minjidng and
Tilojiang Rivers| The resultgishowed that the Chengdu surfd(!e water still pesented a natural chemistry with medium-low total dissolved solids(TDS), and calcium bicarbonate
chennsfrv typé, which i 1s the naturgl=eonsequence of the weathering of carbonate rickssi sin the basin effected by the weathering of silicates and evaporites. The natural water
chelnlstly of the surfdee watérs in Chengdu presented monthly variation, i. & the«'ﬁncenlrauon of major ions and TDS was higher in the dry season compared to the wet season,
reflecting the/Variations of point source. Spatially, the concentration of mapr ions and TDS downstream of the city was higher than those in the upper reaches, and the
concentration in the tributary was higher than that in the mainstream, which may reflect urban influence. Further analyses, such as simulation calculations, indicated that urban
activities were the major driving factor for the chemistry change in the surface waters in Chengdu, which is evidenced by the significant contribution of the sewage discharge to
the elevated Cl ™ and Na ™ and the ratio of hardness/alkalinity > I from anthropogenic acid gas emissions. A comparison with the water chemistry of the Minjiang and Tuojiang
River in the 1960s indicated that, the current C1 ~/Na ™ ratio has significantly increased, which has been evidenced by a salinization trend. As a megacity nearest to the source
of the Yangtze River, the impact of Chengdu on the natural water chemistry of the Yangize River system and its environmental effects deserves more attention.

Key words: surface water; megacity; natural water chemistry; water environment; impact factor
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KAbESE bR JF e /g 1L YR /meq - 1L WHET/ > WMET/% WET/ > BHET /%
K* 3.38 0.09 2.1
Na* 11.27 0. 49 12.0
Ca®* 52.75 2.64 64.4
Mg?* 10. 56 0. 88 21.5
Cl- 9.34 0.26 6.4
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> MHET 4.10
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Fig. 4 Comparison in water chemistry between tributary and mainstream watersheds
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Table 3 Water chemistry of wastewater from wastewater treatment plants in Chengdu

ke ‘Ejk o %E'FE K* Na* Ca%* Mg?* cl- S0%- HCO; E&E‘Erg éwzg
PE /uS-em™ /mg-L™' /mg-L™' /mg-L™' /mg-L™' /mg-L~! /mg-L.=" /mg-1"" /mg-L ' /mg-L”!

HETETE K K 7.22 743.3 12. 1 39.5 71.8 12.7 513 42.9 302.2 246.7 278.3
ok 7.31 710.0 9.9 39.0 72.6 12.1 51.4 61.7 189.6 240.6 175.7

KT s Tl Bk K 7.15 773.7 14.1 134.0 78.4 14.1 166. 5 83.3 266. 5 279. 1 258.3
K 7.26 751.2 11.4 124.0 78.4 12.9 174.7 98.6 166. 1 282.8 162. 1

TV E K 6.97 784.0 5.9 28.0 61.8 8.2 27.8 64.7 279.0 252.0 279.0
K 7.03 793.0 26.7 223.0 70. 1 0.2 218.0 173.0 188.0

223.0 188.0

T HHF K P KT BR Tk A 2 kA NALE ok
BT AMB R, Na* Br 72K A 2400 18
SRR T B Ak TR R 1 KU LA K rh K DR ik
PR, A B 7 AR 2. 1%, 1M Na ™ oy B ES 1

HEA 12% Hﬂ?@?ﬁil:ﬁ\]ﬂﬁﬁﬁh LL;L% 1571(14&_;

100 000 ¢ o
F O EiETEK e \

o mimeramk o

® Tukpik P AR

10 000 £

1000 |

TDS/mg-L™!

100 |

1 1 1 L1 P T
0 III 0.2 I]? 04 05 06 07 08 09 1.0

Na*/(Na® + Ca®")

Na* 55 €17 BEEHIE(r 20.75,P <0.05), Bl /Na*
FEIR HEI M 0,54, B T5 K il CL/Na™ BETR 1
0.6 i}ﬁ'ﬁﬁimfﬂﬂ%ﬂkqjﬁﬁ Na* F%Tt.ﬁﬂﬂﬁﬁ
WS, AT JRRIB Tk e R TSR HEE.
uTmﬁmmmMG@B@ﬁ—ﬁﬁﬁﬁﬂw

100 000

10 000

1 1 1 1 L | T
0 IJI 02 03 04 05 06 07 08 09 10

oo

CI'A(CI" + HCO3)

B8 R ERITAKANEE T HER K Gibbs B

Fig. 8 Gibbs diagram of the discharged water from Chengdu wastewater treatment plants
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Table 4  Simulation calculation for the mixture of the wastewater and surface water

BB T i’fﬁ%m%i‘ﬂﬁi’a)ﬁi 50% 7%7kﬁAi&%7kE%? 80% ?ﬁ7ki£Ai&%%7kJﬁ%i‘ 100% ¥5 7Kk ALK 55 F
W%/ mg-L! SR /mg-L! i) /mg-L! J g /mg- 17!
Na* 11.27 15.36 17.59 18.99
cl- 9.34 13.08 15.12 16. 40

MFEAFTLLE N IRE G Na® Fil L™ it i ik
VY8 BA T v, T EL R TR TS K EL B 3 T,
bR K S 52 e A B R R G SR AT 50% 15
IR A F KN AT CL™ B ¥ B2 e 40% 5 Wik
B 100% Y5 7Kk A M ZRIK , AT fifi 2 /K C1- Joi i
WP LT T s — A , X 0 & XS 1915 K AR HE U
(AR PG THR 57 A5 K AR BT f4s L)
P BT T M e K B R A (FRAE Y 85 42 mP AT 1Y
13% MIBLHLTT 45 5L, W SR Se i1 s ki i A i Ak HE

BB 5K HERE B Ak R
KAGR. JEAP, AR 4 T LUt V5 IHEB

FRIAID 1 H@%;uﬁﬁr“ﬁ-ﬁjt Jéfviliﬂ 4;4: Cl
et 1 7Kl 0 o S e R A7
55 RS 4 R — By, R B

@HAﬁ@ﬂﬂﬂ%@ﬁmﬂ%ﬁf%%?@ﬁf

Th iy — 4 o 25 0 20 PR 22 LI 0l e
SRR A RIS B 3o 5 o X A P A5 72 A 1
S 2 b 32 K K PR K A 3 1 R A 1 o
PIHEZ—.
2.3.2  FRYEYBHERT K K A2 1
= 55A ﬂc@xﬁt}iﬁﬁﬁaﬁ%fﬁﬂﬁ
ARG FGRRR , Forh [ SRR 2R R R 19 1
FH. W2 FZOR IS KR CO, UK e A LR
SYfRAE L CO, SEFE K H BV A, T A IR 2 B R
FARTES AR A HEL. RS 505 A
2 IR A T DA SR RAE A3 2l = A i e
5 X AL A8 AR okt e R ) 5 . FE K IR ) b R AL
SR, ATV KRR (Ca®" + Mg? ) /HCO; 4
1 FLIERT SO~ /HCO, 4t H ¢ 2 08 40 Wt vk BH i
2 55 a2 E AL AR . BEE b 24 H AT BRIR B
HARIRE T CO, W= A R T 9 R 2 5 i sk
it WAL AE B, KRB (Ca®* + Mg®* ) /HCO;
i R 1 (AR AR A2 SO; - Ik SO;~/
HCO; M58 L 0; WIRUER RS 5 It bk iR £

FVRARIE U SOZT /HCO, Y& HE N 1, 1 (Ca®”
+Mg’* ) /HCO; (Y & HLAE o 2. QSR B iR 5 ik iR
T IR S 5B R A R, I8 40K IR S0;/
HCO; M fEM 0.5, (Ca>" + Mg** ) /HCO; 1
MR R 150 sk A B eCa’ ) +
Mg’ ) /HCO, ~Hl SO;” /HCO; X R G iH4EH WA 9
(a) B, P vh 4R s ﬁi%lifﬁim%%klﬁ’l(ca“
Mg’ ") /HCO, il SO}~ ZHCO; éittﬁjiﬁé%jﬂw
1. 18 10. 28, TLrRPE T A1 I M 4k 10 %%HEB%T
KAH COLfO R IR, ﬂﬁﬁﬂ%ﬁéﬁﬁﬂc%@&@%
TS5 T R 0 b2 KA A
S N g . 4
TR 78 1 KA T | o T R
BURRAR O, WL IR =5, BT DK AR KSR

SR st R v SR TR T B 2 A 1 1,

Bi(Ca*" + Mg " )/HCO;, Mgt =1; MZH AN
SO J A7 3k T T B0 HE R R A ot Xj‘ombiz”%ﬁfﬁ
AT nEE AR AR T O K AR v ) S R (2
F) > 1. R i AR b e A W R R S5 R St 3t
SR P T A It B R )N gt e AR R R AR AR T
[E9(b) |, KEAWRBFME R 117, W E A A
RIERYEY) RS 5 1 /N A HAE T 4
PR, FLr e v R R AR o 1.7, X —
DT T HRIRIK A 2ATE A A A SR KA Sl T
WIS T AR R R V) T By e, o5 —
7 THI AR S R H /NGO N SRy 35 B 1) 5 e B A 2
XU FIHI D6 3 8 A2 AR 1 0 09 43 A 45 2R & —
.
2.4 WERHBF K SR JETLI S RKARAKACFA X L
Ry 1 2 W R b e K R AR KA A Ty S
AAE O, AR BIR  TE VT 20 4l 60 4F
REFEZRFHIES I EAM 78 103 H A s
FIKKA AR G BCAEXS LG (3R 5) , TR AR 1
FIKRIRIKA A 0 AR A R SR AR AR 2



5372 2 S - 42 %
1.4 35
(a) e (b)
1.2 - 7 30t
» P
e 1.0 F e 25+
o e s
=08t S =IPX
a . 1o g
= - 2oL
T 06 F L gm—
. B
204+ Pid | S it b T T ———
/BRI = 1
02 | e 05+
0 L - L 1 1 1 1 1 0 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 A ik i 3] IR
S04 HCO5™

B9 Ri#ERHiRK(Ca’* +Mg’* )/HCO; 5 S0;~/HCO; MXRRABE-WEX AN
Fig. 9 Relationship between( Ca?* + Mg?* )/HCO; and SO3~ /7HCO;

and comparison between total hardness and alkalinity in Chengdu surface waters

=S5 20 2 60 ERIR GEILRIBRAKNUZISFMER S BEiTxFEL/mg-1L~!
Table 5 Natural water chemistry in the Minjiang and Tuojiang River basin between 1964-1968 and the present study/mg+L !

T A Ay At 44 Ca®* Mg>* Na* cl- S0%- HCO; BT M 7}<1J¢¢§?ﬂ
Mk 36.44 9. 89 8.26 2.07 2137 143.85 222045 Cle
UYL WY 1964 ~1968 KM 2622 5.35 458 0.44 8.51  103.66 148,76 % /b
£4E 31,35 7.46 6.32 114 14.00 . 123.45 183.86 / Cf
Wik 48.817 1335 1166 10.30 | 27.91 1y |193.04 307.34/ SCG
I R 1964 ~1968  FKM 3604 5.79 7.36 645" 1161 ' 135.32 201. 85 3_.}" citd 4
2l (73 969 1127 10/54 o 4946 | 168.29 263.41 _| €5
Wk 57047 11._2@ 15. 41 12.42 751,52 J197.84  350.18 i
AR Eiiﬁliﬂﬁlz 2019 Fok iy | 50.80-" 479, 96 9.89 L8 F37.20  A73.85  292.61 (oF S
B éﬂf "':."5_;/7#5 ¥ 40.56  11.50 o8 [ 4 59 1827 310.82 - €l T
Ty 7
M%% 5 EP 20 T!iéa 60 MRS 2019 ¢ﬁkaﬁfﬂﬁ% VLKA, ﬁ'ﬁﬁ#7kﬂ§'§3£g%¥ﬂmﬁﬁ¢m ﬁﬁ%

*@%hﬁ?%ﬂ TDS FIXf L FE i ﬁE%Bﬂﬁi%?kﬂ(%%
Z AU 60 A B AU A T A e A ﬂc%
R Sk AL T TR kv 0 A T
TR N, A 20 42 60 AEARIR VTR [, H
LR b 22 K 1Y Ca®* F Mg®* 43 9 -5 1 0.7 F0I
0.41%.‘,@%%%7 0.6 fi%; Fh e i & 0 & 10
TLE60 RIS T 7.4 4%, Hk R SO MINaT,
%ﬂﬂﬂmT 1.9 F10. 8 £, B F S B TDS % 60 4
RUTEE T 0.7 £, SR8 T = i B A AR T e Ky p
TR 2 (H X — B A TR TR VT Sk
b 3K 2R DR I R e K o S T 0 T
MBS AE S 5| R E A, JEHR CL™ Fi SO; . /i &
25N, ML b K 32 B B P A AR Ak S R T
SR, W T VG K A HE ORI M SR (AN B AR
e ) HEC A 285 3, D7 s 7K Ak 2 50 B i Lo itk — 45
WESE T X — i, HEE R b oK ¢ A SO; ™ /Y
BETE.
A= L B RS [R] 7K U] ) o vk B AR AR LR
(F£5) , AL FARBIL K | BiAR L ZE K B T
TR T 20 4D 60 AFARATIR T

A, BET H TR SR | KR R o
RSB A KIR B T £ (AR REHER S A1
—FPE O, RIS K 38 T HEC 5 7K B Tt/ K
P s AR N 8 AR AE /N Sl B = K I o 3
K IFKBEAR TR EA P UK RSB RS Tl E T
e AR i DR R g — 20 B B R

M AKAK B €l /Na* FUAE AL AT L Bz e 7k
2 AR A O, T ELXE 7K PR 85 AR Akt A7 A HE R
S T M K s LR A IR K, A SR AR
C1 ™l Na ™ Jo 55t v BE BAR, AN 72 IO = 245 1 14
Pl . AT AP R R I AL A T R B,
AT A0 b 3 A AR v i J32 v e PR BT BH 5 (3
5), H W g 722 ffa e A 3 AR OGP, T HL
Cl™/Na* [W{EM A B E W F = X &8, 20
g 60 4EARUR JEVE C1/Na* HF Y18 R 0. 37, 1
H Al A Hb 2K A9 C1™/Na™ HefE N 0.54, FFir T
46% . A% W AE H BT 3IR T 2k i oF 3 Cl/
Na* FLAGHE 0. 68 {HIX Fl Tt i A # il B4 M) 06
0 AR, C-/Na* TS FEEZ A
Fimghsgm i HoK A2z 2R 5T R, A TR ITH



11 4 VFRKEESE . AR T MK KAk Ak

ARALERAE BN R 2 5373

TR A A I I B T K HE I EL 4 B R B i I K A
Cl™/Na* A8 Ak ity 3 BN > AR 5 i 508 th 78 4
TEBA T 3K — s FEARBIESE b AL 16 15 7K HEBONT
FEK CL- A Na* Fhg = 5, Tk g 7K Ak 23 HE
R CL™ (3 3) R JE C17/Na™ H(E T Y
— AR

KA CL™ B R T = A L™ /Na ™ HUAE T
AN FEMAIR K IK B, X AR FH K 28 4 R N AR {5 ™=
HETAEfG T HE S X KRR K S R G =
V-2 I N/ S NS SO 6 47 (3 A = R
Xn‘%ﬁbjn?mkﬁitlﬂﬂ’m Pl 7 2R S X AR K R
FEE A A B R sg . RLE, iR LR OK €T
Na* JHHEHE A C1~/Na* FU (A FREE T = (E A 0 —
L SEIlIhe

AR (Ca® + Mg>" ) M HCO; Ay R Hn] X
ULIATE N RIS SR R K AR A4 AR ek 3. 38
TEHSRSMET , BT isea A KA 2R KK Co,
VAT BB B IR R, T LA IR K K R R AR K A2
<ca2++Mg2+)/Hc0‘ M T 11 HZE A

g MRS | B A Ay HE R 10 8 A 0 ﬁﬁﬁﬁ
EF%TM@&@W%WK%*%Wff

Mg’ )/HCO; éitt*{%j(ﬂ: 1. ABFIEHE 20 14 60~

AEARIR mazyjdz{& f(Ca®" +Mg™" )/ﬂCO/é;—% H.
FH ﬁuﬁi%‘[sﬂﬁ%k E’J}ﬂﬁﬁﬁT?ﬁfrﬁ t[: 45 TP
10. J

JEM#W%M&&%ﬁEEﬁéJ%ﬂm%m;
O S T B 5 % IR A e 20

128 GOAEAL(Ca + M2 ) /HCO, W 1,08, IR
HRHLFIK A 1. 18, N AT LA 1Y, 2019 4F AR i 2
JK R SRS 20 40 60 AEARIR TR VLR IR E 401
WARES T 10148, XS UL T 60 42 AN 5%

4.5

40k u HEHB(20194E) [
o BET(1964-19684F) -

_ O3S A TEIT(1964-19684F) -

] | |
o |

= 301 a

E N

i o
=25 o

:’JJ

=

20 F

1.5 F

(Ca®

1.0 |

0.5

0

0 0.5 1.0 1.5 20 25 30 35 40 45
HCO3 /meq-L™!

E 10 m#RthRAKSIR GBI (Ca®*
XRFEEXFLE

* +Mg?* )-HCO; between

+Mg’* )-HCO;

Fig. 10 Historical comparison of ( Ca

the Minjiang and Tuojiang River in Chengdu surface waters

X A Hh 3% K K Ak 2F 1 R L R SR KR Y
(Ca’* +Mg*" ) /HCO; Fi F 2 A N 14 Jot
X S TR sl KA A= i 1 25 L.l 3R 4
AR R K, 18 % SO, HER B R MR T =
TE R B4 e R 5 T2 R AT 1 3 Sl PR 2 1) P XL
Pl — it R Y IR Bl R 3R BRI A Ol A
VAP A5 T 0 I 1 G, A T ) A 4k B S
ZIE WIS LA = KR W X R BRI E R WA
i T 5 1] i 7 7 5 1 s A (LTS L At 7 7R R Wy
F, I HGE R ) S, R B — B4
A T B 3 K K Ak 2 (8 B2 i i SRATs A AR
B SIS o, BV R S AR HE R A 4 @aﬁiﬂ’)
SN A5 B AR R (43 ] FE & (B KK A2 7= AR

V14 532 M TR B2 AT A AR S R IS TR] A 5 72 i FLH
PR A I R N s B o AR S M b G 7 | DRI T
X 7 BRI 118 5 M AT 8 AN () R B b e 5.

JEHR L F T K FEok HRAREK LUF«EF'; gl

o RV, 7E A BCERE IR 22 R/, ffﬁf%—?"mmm)&
o I YNSR R b2 N ﬁ’ﬁﬁﬁj?’yiﬁiﬂ’]ﬁjﬂﬁ
7J<ﬂ:q~ﬂ£ﬂ:}iﬁz\w£5ﬁ}\l;l&%E’Jﬁt*”ﬂi’éﬁﬁi&%@k
%ﬁtmﬂs%fﬁéﬂﬁﬁ%ﬂ’ﬂl’] e

."

L
3 &g i s

.“.l

4 ¥
(1) JAR T 2 AR SR K AL 2 ﬁ%Lxmﬁﬁ
ﬁki&fil%i’?;ﬂ AR A A B Eﬁﬁﬁifz@a“
FERIK.

(2) 3237 R 35 B0 0 R i, BT b 2 /K 6
HH B S A INE 23 A AR AR AE | BIRS K 3 T R T R v
R0 R T K T R i S vk
FER AR = T L, SR s T i .

(3) N U5 B3 T 6 3 e 5 350 Rk Rk 4k
2SR R BLOK ) PR R A A 3k T T K HE ORI R
AMRHER S B Sk A R R Rk,
PAE HAETZKAR CL™ A0 Na ™ BT &R A1 20 40 60 4
FRAR i 2 T, L B K AR A R/ > 1 L
420 48 60 4FAR I BT

(4) U H i AR i K R AR K Ak 2 i R & A=
FE B FZ A G R AR A AR (R4 Ry HE
AT Sk f 3 i R AT, Hodt e K KA K fb24 2

2852 IR T NI 3 10 B2 5, X 2 s A T

IK FIKIREE = A S I (AR 2% LR B A HRak
KTE.
B3 3Lk
[ 1] Williams W D. Salinization of rivers and streams: an important

environmental hazard[ J]. Ambio, 1987, 16(4) : 180-185.

[ 2] BR#AE, WEH BT, 5 KRERAIM]. deat. S5
B AL, 1991, 45-56.



5374 2N b} =S = 42 5
[3] BEERAE. WK ERE R AR [ M. dbat. Blegl [15] Piper A M. A graphic procedure in the geochemical interpretation
Rtk 2006. 1-17. of water-analyses[ J]. Eos, Transactions American Geophysical
[ 4] Cafiedo-Argiielles M, Kefford B J, Piscart C, et al. Salinisation Union, 1944, 25(6) : 914-928.
of rivers; an urgent ecological issue [ J ]. Environmental [16] Gibbs R J. Mechanisms controlling world water chemistry [ J].
Pollution, 2013, 173 157-167. Science, 1970, 170(3962) . 1088-1090.
[5] S, B0, 2R, 45 AR T BV 3R ZACH TR ) [17] Hu M H, Stallard R F, Edmond J] M. Major ion chemistry of
HHUSERER TS YRR E[ 1], FREERM, 2019, 40(3) ; 1245- some large Chinese rivers[ J]. Nature, 1982, 298(5874) ; 550-
1251. 553.
Wu D, Yin HL, Li S P, et al. Pollution characteristics of OPEs [18] Xu H, HouZ H, AnZS, et al. Major ion chemistry of waters in
in the surface water and sediment of the Jinjiang River in Lake Qinghai catchments, NE Qinghai-Tibet plateau, China[J].
Chengdu City[ J]. Environmental Science, 2019, 40(3) ; 1245- Quaternary International, 2010, 212(1) ; 35-43.
1251. [19] Gaillardet J, Dupré B, Louvat P, et al. Global silicate
[6] [ B A B R, K 0 BR K W 4y By 7 s [M]. ( e weathering and CO, consumption rates deduced from the
). dbat. 'T'[J—‘E‘IT S RRA L, 2002. chemistry of large rivers[ J]. Chemical Geology, 1999, 159 (1-
[7] Han G L, Liu C Q. Water geochemistry controlled by carbonate 4) . 3-30.
dissolution; a study of the river waters draining karst-dominated [20] BAFERE, TR, BEREME. KK EMERfLS[T]. HEa
terrain, Guizhou Province, China[ J]. Chemical Geology, 2004, %, 2006, 13(1) ; 74-85.
204(1-2): 1-21. Chen J S, Wang F Y, Xia X H. Geochemistry of water quality of
[ 8] WRiiAz, ROCR, HAEM, 5. KILP ., BRI the Yangtze River basin[ J]. Earth Science Frontiers, 2006, 13
HWERA A T]. BRI EAR, 1998, 18(3) ! (1):74-85.
265-270. [21] ChenJS, Wang F Y, Xia X H, et al. Major element chemistry
Chen J S, Guan W R, Xia X H, et al. Evolution in water quality of the Changjiang ( Yangtze River) [ J]. Chemlcal- Ceology,
and its relation with environmental acidification in the upper and 2002, 187(3-4) . 231-255.
middle reaches of the Yangtze River [ J]. Acta Scientiae [22] A}, kit é#a;t# ORI {)luiﬁ(blkﬁkﬁﬁﬁlkxﬁlk
Circumstantiae, 1998, 18(3) : 265-270. . e S . R BERL 2 2 4, 2015, 35 fy 10): 3121-
(O] KB, WA, ELT, S GHERTIIR AT K T2 . |4 |k Y a
HERIE R 1], BER, 2020, 41‘“(3) : 1184-1196. Dai D, Lhang Y, Han X j et al. Impact of sewag.ﬁ’dlscharge on
Liu S T, Zhang D, LiYH, e al. Wal‘er sources and fdctors the water chermslry of | Lake Taihu LT AC'[d. ~Scidtiae
controlling hydrp' rheml(‘al compositions m the Ylluo Rlver Ba@m £ Clrcurp%tantlae 2015°%35(J0) ; 3121-3130. s
7 TJ1. Envirgimental Science, 2020, 41(3 ), f184 11% [23] HEME Qﬂ 9IS T kR ﬂ/k/kﬁ( FEET) ’*”ﬂ:b}m
(107 =5, Iﬂﬂ—@ MJ/BZ 4. {Iﬁ"iaﬁxﬂ{ﬂ:% iﬁiﬁwﬂﬁ [D]. Jpt: jtf‘ﬂﬁ(i}! 1998. 15-18. e e
L] ka:ﬁiﬁ’?%/ﬁ '?IT , 2018, 27(2) 386 304. ¥ i [24] P4, ABXLHE, Y *"I 5. EhﬁL(T*T(ﬁ?ELﬂE/k7K
) LilY, Wanu P, Qhen B, et al Chemical featq.t'e m  the l}anchang 2 ’Iﬂ.ﬁ ?E&%SZJJ @% [J]. B8R, 2021 42(_(,.5) :
= section of (;an]la.ng River and the 1nﬂuepce of qrban 1711 2251-2259. & .
@ Res.pur(‘es and Env1rnn‘n-1¢=r:t in the Yangize Basin, 2018 27(2) Cheng ZH, Deng Y X, Zhuo X K, et al. Changes in water
 386-394! F o “;A 2 —"m_j chemistry and driving factors in the middle and lower reaches of
[11] / Meybeck M Pdthways of major elements from land tor “Scean the Beijing-Hangzhou Grand Canal[ J]. Environmental Science,
lhlrough rivers [ A ]. In: River Inputs to Ocean Systems, 2021, 42(5): 2251-2259.
P;oceedings of a Review Workshop [ C]. New York: United [25] Stets E G, Sprague L A, Oelsner G P, et al. Landscape drivers
Nations Press, 1981. 18-30. of dynamic change in water quality of U. S. rivers [ J].
[12] 3, F9&, HHME, & KIRBEZ T/ KR Environmental Science & Technology, 2020, 54 (7). 4336-
BAMRRRASEMA[T]. BRI, 2021, 42(10) : 4687-4697. 4343.
Wang Q, Yu S, Jiang P P, et al. Water chemical characteristics [26] LiPY, He X D, Guo W Y. Spatial groundwater quality and
and influence of exogenous acids in the Yangtze River basin[ ] ]. potential health risks due to nitrate ingestion through drinking
Environmental Science, 2021, 42(10) . 4687-4697. water; a case study in Yan’an City on the Loess Plateau of
[13] sk, FOIE, SKREED, 5. AR50 et 2 K K Ak 24 R AE northwest China[ J]. Human and Ecological Risk Assessment,
RN Z )], BEER#, 2020, 41(9) : 4003-4010. 2019, 25(1-2): 11-31.
Zhang T, Wang M G, Zhang 7Z Y, et al. Hydrochemical [27] Duan L, Ma X X, Larssen T, et al. Response of surface water
characteristics and possible controls of the surface water in Ranwu acidification in upper Yangtze River to SO, emissions abatement
Lake basin[ J]. Environmental Science, 2020, 41 (9) . 4003- in China[ J]. Environmental Science & Technology, 2011, 45
4010. (8):3275-3281.
[14] Chetelat B, Liu C Q, Zhao Z Q, et al. Geochemistry of the [28] Watmough S A, Dillon P J. Calcium losses from a forested

dissolved load of the Changjiang basin rivers; anthropogenic

impacts and chemiO008, 72(17) . 4254-4277.

Environmental

Canada[ J].
Science & Technology, 2003, 37(14) ; 3085-3089.

catchment in south-central Ontario,



HUANJING KEXUE Vol.42  No.11

Environmental Science (monthly) Nov. 15, 2021

CONTENTS

CHU Wen-hai, XIAO Rong, DING Shun-ke, et al. (5059)
-+ XU Qi-yong, LIANG Ming-shen, XU Wen-jun, et al. (5086 )

Disinfection By-products in Drinking Water and Their Control Strategies: A Review

Advances in Mechanism and Influencing Factors Affecting Hydrogen Sulfide Adsorption by Biochar

Effect of Vegetation Coverage on the Temporal and Spatial Distribution of PM, 5 Concentration in China’s Eight Major Economic Regions from 1998 to 2016 «+xeveseeeesesenesssinssieninsnene
..................................................................................................................................................................... YANG Yu-lian, YANG Kun, LUO Yi, et al. (5100)

Evolution and Potential Source Apportionment of Atmospheric Pollutants of Two Heavy Haze Episodes During the COVID-19 Lockdown in Beijing, China — «+reseeseereereenemenenmenenencnnnnens
ZHAO De-long, TIAN Ping, ZHOW Wei, et al. (5109)
Characteristics and Origin Analysis of Air Pollution During the Spring Festival in Linfen, Fenwei Plain ++ LIU Wei-jie, HU Tian-peng, MAO Yao, et al. (5122)
Spatio-Temporal Characteristics and Potential Source Areas of Seasonal Atmospheric Pollution in Shijiazhuang ++= NIE Sai-sai, WANG Shuai, CUI Jian-sheng, et al. (5131)
Impact of Air Humidity on PM, 5 Mass Concentration and Visibility During Winter in Tianjin — «ereereerererresrmsennesinnnencns DING Jing, TANG Ying-xiao, HAO Tian-yi, et al. (5143)
Seasonal Variation and Source Apportionment of Carbonaceous Species in PM, 5 in Chengde = «oveeeeeseeresssnssennnniiins HE Bo-wen, NIE Sai-sai, WANG Shuai, et al. (5152)
Volatile Organic Compounds( VOCs) Emission Inventory from Domestic Sources in China LIANG Xiao-ming, CHEN Lai-guo, SHEN Guo-feng, et al. (5162)
Characteristics of Industrial Volatile Organic Compounds( VOCs ) Emission in China from 2011 to 2019 + LIU Rui-yuan, ZHONG Mei-fang, ZHAQ Xiao-ya, et al. (5169)
VOCs Emission Inventory and Uncertainty Analysis of Industry in Qingdao Based on Latin Hypercube Sampling and Monte Carlo Method ~ +++++-+- XU Wan-ying, FU Fei, LU Jian-hua, et al. (5180)
Emission Characteristics and Environment Impacts of VOCs from Typical Rubber Manufacture +«+s«+sessesseseesesenensssninsnsininnens WANG Hai-lin, XIN Guo-xing, ZHU Li-min, et al. (5193)
Pollution Characteristics and Ozone Formation Potential of Ambient VOCs in Different Functional Zones of Shenyang, China «+-++++++++++ KU Ying-ying, REN Wan-hui, SU Cong-cong, et al. (5201 )
Characteristics of BTEX and Health Risk Assessment During Typical Pollution Episodes in Summer and Winter in Tianjin Urban Area -+ HAN Ting-ting, LI Ying-tuo, PU Wei-wei, et al. (5210)
Atmospheric NH; Emission Inventory and Analysis of the Driving Force in Zhengzhou City = «++srseterrereresrsssmenensnssnnesns e JI Yao, WANG Chen, LU Xuan, et al. (5220)
Interactive Effects of the Influencing Factors on the Changes of O Concentrations Based on GAMs Model in Chengdu »++++seesvesereseees ZHANG Ying, NI Chang-jian, FENG Xin-yuan, et al. (5228)
Spatial Variation Characteristics and Remote Sensing Retrieval of Total Suspended Matter in Surface Water of the Yangtze River -+ LI Jian-hong, HUANG Chang-chun, ZHA Yong, et al. (5239)

Spatial Distribution Characteristics of the Spectrum, Source Analysis, and Nitrogen Response of Dissolved Organic Matter in Summer Rainfall in the Hebei Province +:«+sessesseeenessesseneenees

+ ZHANG Zi-wei, ZHOU Shi-lei, CHEN Zhao-ying, et al. (5250
ZHU Yi, CHEN Hao, DING Guo-ping, e al. (5264
Composition and Distribution of Microplastics in the Water and Sediments of Urhan Rivers in Beijing «+«+sesesoeerersenenennsenensineneniinnenne HU Jia-min, ZUO Jian-e, LI Di, et al. (5275
Nontarget Screening and Ecological Risk Assessment of Polar Organic Pollutants in Surface Water on the West Bank of Taihu Lake ~++++--- LU Xin-yan, WANG Fei, ZHANG Li-min, et al. (5284

Distribution and Influencing Factors of DOM Components in Urhan and Suburban Polluted Rivers

Dynamic Mechanisms of Groundwater Quality by Residual Contaminants of the Tanghe Wastewater Reservoir in Xiong'an New Area — «re+esseseersessesesseneneninimniensninininisine
++ ZHANG Zhi-xiong, WANG Shi-qin, ZHANG Yi-zhang, et al. (5312
Analysis and Prediction of Health Risk from Heavy Metals in Drinking Water Sources Based on Time Series Model JI Chao, HOU Da-wei, XIE Li, et al. (5322
Spatial Distribution, Risk, and Influencing Factors of River Water-Sediment Heavy Metals in the Lower Reaches of the Qianhe River ««++++++- GAO Yu, WANG Guo-lan, JIN Zi-han, et al. (5333
Spatial Distribution and Pollution Assessment of Dissolved Heavy Metals in Chaohu Lake Basin During the Wet Season «++++++seseeseersesesercneennes HE Miao, LIU Gui-jian, WU Lei, et al. (5346
++ Z1 Xin-yuan, ZHANG Ming, GU Xiao-hong, et al. (5355
XU Qiusjin, LAI Cheng-yue, DING Yao, et al. (5364
Hydrochemical Characteristics and Controlling Factors of Groundwater in the Leizhou Peninsula PENG Hong-xia, HOU Qing-gin, ZENG Min, et al. (5375
Land-based Nitrogen Pollution Source Structure and Spatial Distribution in Guangdong-Hong Kong-Macao Greater Bay Area ««+:++xeveseerersensenessencnsnenennes DONG Si-qi, HUANG Chong ( 5384
Output Characteristics of Nitrogen and Phosphorus from Non-Point Source Pollution of Typical Land Use in A Micro-Watershed in Hilly Red Soil Region «+-eeeseeseersesseremenensisinensn
............................................................................................................................................................ FANG Zhi-da, SU Jing-jun, ZHAO Hong-tao, et al. (5394)
JIANG Hai-bin, ZHANG Ke-qgiang, ZOU Hong-tao, et al. (5405)
SHA Meng-qiao, CHAI Na, ZHAO Hong-tao, et al. (5414)

Impact of Enclosure Culture on Heavy Metal Content in Surface Sediments of Hongze Lake and Ecological Risk Assessment

Natural Water Chemistry Change in the Surface Water of Chengdu and Impact Factors -+

Effects of Different Fertilization Patterns on Nitrogen Leaching Loss from Paddy Fields Under Reduced Nitrogen

Effects of Spartina alterniflora Invasion on Soil Phosphorus Forms in the Jiaozhou Bay Wetland

Contrasting Analysis of Microbial Community Composition in the Water and Sediments of the North Canal Based on 16S rRNA High-Throughput Sequencing «+:«+«+sseseeseeseserensenesenennsn
........................................................................................................................................................................ PENG Ke DOVC Zhl Dl Yan-mil’lg, el al (5424
Characteristics of Phosphorus Adsorption in Aqueous Solution by Si-modified Peanut Shell Biochar <+ ZHAO Min, ZHANG Xiao-ping, WANG Liang-rong ( 5433

Adsorption Characteristics of Ph( I ) on Eucalyptus Biochar Modified hy Potassium Permanganate MO Zhen-lin, ZENG Hong-hu, LIN Hua, et al. (5440

Preparation of Mixed Metal Oxide/Carbon Composites and Tts Adsorption Performance for Ph( [1) «+seseseeeresesssessnmsiiiniiiii LU Yu-shen, ZONG Li, YU Hui, et al. (5450

Fabrication of Supported Titanium Xerogel Adsorbent and Performance Evaluation for Arsenite Removal +-«+sesresversesesennensinenennens SUN Ye-yang, ZHOU Chang, GAN Yong-hai, et al. (5460

Nitrite Regulation During Start-up of Combined Partial Nitritation and ANAMMOX Process ZUO Fu-min, ZHENG Rui, SUI Qian-wen, et al. (5472

-+ DENG Hua, GAO Ming, LONG Yi, et al. (5481
(

)
)
)
)
)
)
Effects of Biochar and Straw Return on Soil Aggregate and Organic Carbon on Purple Soil Dry Slope Land - )
)

Response of Soil Organic Carbon Content in Different Slope Positions to Fertilization Management in Purple Soil Sloping Fields XU Man, YU Luo, WANG Fu-hua, et al. (5491
Distribution Characteristics and Ecological Risk Assessment of Soil Heavy Metals in the Eastern Mountainous Area of the Nanyang Basin —++e+eereeseeeseserennienienienenninininincnen
.................................................................................................................................................................. LAI Shu-ya, DONG Qiu-yao, SONG Chao, et al. (5500)
Pollution Characteristics and Risk Assessment of Polyeyclic Aromatic Hydrocarbons in a Suburban Farmland Soil ++«+sessesseseenessesseneenees ZHANG Xiu-xiu, LU Xiao-li, WEI Yu-chen, et al. (5510)
Accumulation Characteristics and Dietary Exposure Estimation of Heavy Metals in Vegetables from the Eastern Coastal Region of China ++ SUN Shuai, GENG Ning-ho, GUO Cui-cui, et al. (5519)
Security Risk and Influencing Factors of Agro-Products in Farmland Soil Around a Typical Mining Smelter »«+v+seereseeresserssiennsiinin: HUO Yan-hui, WANG Mei-e, XIE Tian, et al. (5526)
Cd Pollution and Safe Planting Zoning in Paddy Soils; A Case Study in a District of Chongging ++++«+«+=ssessesrermserensnsimnensnsnenenees CAO Shu-zhen, MU Yue, CUI Jingxin, et al. (5535)
Characteristics and Influencing Factors of Cadmium Accumulation in Different Rice Varieties Under Cadmium Contaminated Field Conditions »«+«+«+sessessesseresenenenssnininennsiiniinsnnnens

WANG Yu-hao, YANG Li, KANG Yu-chen, et al. (5545)
* LI Yong-shuang, SUN Bo, CHEN Ju-hong, et al. (5554)

Effects of Nano-membrane on Aerobic Composting Process and Odor Emission of Livestock Manure



