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Transformation Relationship of Groundwater and River Water in Riparian Wetland

During Water and Sediment Regulatlon of Xiaolangdi Reservmr in Yellow Rlve,r .
XIAO Chun-yan, LIU Yi-fan, ZHAO Tong-gian "/, GUO XlaO‘mlng, CHEN Fei-hong, YANG! Chen Faly -

f v 1 } %
(Instltute of Resources and”’ Env1r0nmenl Henan Polytechnlc Unn erslty, Jlaozuo 454003, China) [ & " W y

s

Abstl.'act The 1nﬂuem"es from the dam and water and sedimént :egul o gﬁrKI‘;olangdl Reservoir on the Lran%formatlon relationship of groundwater and river water in Ihe lower J
Yellow River remaif unknown Here, the riparian wetlandssdofmstrean of deolangdl Reservoir were seleeted as the study area,!located in Wuzhi, flenan province. <56
illustratd the lelallonshlp between groundwater and river water gén¥ersion in theé riparian wetland during e waﬁr and sedlment regulation of Xiaolangdi Reservoir, Methods
including mathematical statistics, hydrogeochemlsu') , and isotopé techniqules were comprehensively used. The'fesulis showed that the main cations and anions of the riyérwater
, Mg®*  and HCO; during water and'sediment regulation. The river water and“groundwater were, HCO, -Na-Ca+Mg type and HCO, -Ca
-Mg: Na type/during the early periogtof water and sediment regulation ?nd HC03 _SO _Na Mg and HCO, -Na-Mg type during the middle and late period of water and sediment

anll groundwfater were Na* F “Ca’

regulauon resge_otlveh The major chemical processes of aiver water and groundwﬁler were controlled by carbonate and silicate rock weathering during the early water and
sedimént regifation period=In contrast, they were mainly derived from the dissolution of carbonate rocks during the middle and late water and sediment regulation period.
Hydrogen and oxygen isotopes in river water and groundwater in the riparian zone within 100 meters of the river were relatively enriched during the middle and late period of
water and sediment regulation, thus indicating that downstream river water was mainly controlled by surface water of the upstream reservoir and atmospheric deposition
recharge, whereas groundwater was recharged by a mixture of river water and atmospheric deposition. Under upstream runoff and hydrogeological conditions, river water and
groundwater transformation were concentrated in the riparian zone within 100 meters of the river, generally manifested in river water recharge groundwater. The recharge
increased obviously during the middle and late water and sediment regulation period. These hydrochemical and isotopic characteristics of the groundwater and river water
interaction in the riparian wetland contribute toward the ecological conservation of the Yellow River.

Key words; water and sediment regulation; hydrochemistry; hydrogen and oxygen stable isotopes; transformation relationship; Xiaolangdi Reservoir
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Fig. 3 Gibbs diagram of groundwater and river water chemistry in the study area
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12 3

AR A /NI K R 7K U0 P S0 T i i T K 5 T R A 5

5505

WK 2 R UTBLIR VD 1) i i 2%, o A5 JRAR O AR TE U
YR Ca®t | Mg?® . HCO; il SO~ %5k Ak 5 1
FEAR RPN T 1 A KR 7 2t 8 R X6 7K P K Tl it D
TR B4 bR 3 0 sk e, K A P KL L A 7K A2 B
Bt DR IR K R D R A R K R
WK b Ca®t | Mg . HCO; 1 SO2~ 25K Ak 5
T EBRIE TR IR 5L 25 1 . 75/ INIR IS 7K IR 7K A
Yok R e TR YT M M R K K AL 2E B TR L
{26 R LB S KA R A9 AR fL LA, itk — 20 3%
L K R R K R VD S R A T et T /K 57K K
FIRZ TN . P8 K YD) 0 T 7K T K Y E
FESE T (Ca®* + Mg’* — HCO; — SO )/(Na*
— 17 ) S L, VAZKIE VD v 0 R A 0 0] o A e Ak 2R
— 1 APl B T [ E 4(d) ], BT 7K 5 7K 78
PEZK YD FR R I %2 A T A i 2 1) B 5 7 A8 e
YEF, ZEVE K VR U400 30 BE 2 1 32 e /B FHAS A .
3.2 %?iﬁ%lﬁ]1ﬁ%E@iﬂﬁk%%k%éﬁ%%ﬂﬁ
SURIFIRI 2 5D 1 8™0 (6 F W 4Bk ik
(IR, Craig™™ # 2 T 42 Bk A T 7k 4 ( global

meteoric water lipe"., GMWL) , H] D = '8518Q- + 19, fB_

m%%@ggz$mk%%m%um%ﬁ¢¢c
water, line, CMWL),EH 8D =7.96%0 +8',2 ,Zlﬂl}liﬁié

FrIse e  5 0 5 El-70 100 SO K K 2%

HTSD =8, 03280+ 12. 68, g 4 M K A BiIk 4 |

(loc’a;l nfeteatig ywater line, LMWL)J}_F’/T:Iﬁ W ,-j(/:jﬂ;%
KL TR IR TR MK R 7k 5 MK
KGR S A, A S e T 0 ) £ R A
FERI/IN, B 26 7% GTCAH X S 5 0R 25 10 Ml 2
JIE TR AR SIS X I 22 iR AR K 4 G A RN
FEEIR TRk Kb B KA KL, RATFR X 78 &
YEFIANTREL X 5 KAk o BT il 45 R — 3
FH/INRRS 7K PE IR 2K P S0 18] 1 7K 55 TRl K KA
(1) 850 F1 8D Ay SEMME£2: 1 B 8'°0-6D I Z ml A1 (&
5) , VEZK IR VS AT 7K A [ 57 22 B8 A 40 A7 76 4 b
FARE KRB, 18 7K I8 7 w300 R A 31 ] K A [ o7
ESAC ISR A R W NN 5 S AR Sl N IR L DN
ARSI ST XA K A BB TR B /N K
PEJHK I VS B HEAT | WK 8 V0 v SRR 19eT 7K iy
8D i1 §"°0 [R)37 2 1) F [l v 3y 1) i ¥ 5 4, — 7 T
FAMOKIER LW R A T sh 1285008, 7 —
J7 T U B 00T i eT K 32 R R T /MR R AK %
B R RIZ K. TR IRV R7 10T 7K B 1R 67 2% 25
SRR A3 53 AT 22 1 RSB K RPN 35 43 a4 30
BA T R AR LR L5 IR KR v BT R K Y
RS € YN 0 VA e Bo NGl €S s
I %70 0= VAR s B NG 4 1 B TR 1 S |

-‘“"“

VDA, T 7K A [ 457 2 s 5007 T 22 b R SR K
LTI, RIIRAFE AT S A D HE T 7K i 2Ok
T3 AT T 7K 4232 KK AR I 1R
IR AT B N s ZL A T I ), R & AR
[F) 5 2 A2 48 LA K [R]2 2R 44, DA T (745 1l 7K 5K
SRR ER R 2R B 4 3. PR AR VD b AR
R K SZ TRIBISE e, 55 TR0 7K R B % 7K B AR Al A
FE B 5 7K R A0, HLIZ I 7 BE BT 100 m 3
FE P R KA 8D A 80 [A) 137 28 Hi M 45 3T /K %30T,
T T oK S22 7K AR . Ak IR K 70 Hh 1)
B 43T K [R5 2 A s Ak TRl K R 2R A >
KARERLZ A o 3 — 25 U B L 7K 32 B K i)
KB FEFRE. Ho R /K A9 8D 1 8"°0 [Fl 4 K 41 W 7E
P KPR GE T LMWL, ¢ B2 3 T 7k 5 1%
TR 2 56 7 3 A0 R K O e 90 R ) B o
GMWL I CMWL, W% 1 30 F 7K 5 R el
%%ﬁ%%%¢@ﬁmﬁﬁmﬁw%ﬁﬁﬁﬁﬁwﬁ
TR SHAANAI R A2 5, I el 0/
JEE K R A Y P A R A K ok T A b 4
mag. S ¥YoR .

=40

- o

— GMWL

—--— LMWL

CMWL

JH A IR b B R

K b R Ak

B A b R

A b ok

A b A R i

EKED A Tk P
gl

=60

edebbon

dD/ %

-80 +

=90

-10 -8
3'50/%0

ES5 WHRR#TAMAKS%0-6D AMXER
Fig. 5 Relationship between 8'%0 and 8D for groundwater

and river water in the study area

3.3 MUK SWIKEAC R

H T 7K 5 K ) S AR 3R AR 2 T DR
TE X SR AR AN O 2, K [l B /N TR
KA, eI b F K AMA R K 5 B2, 0 LA T 7K b
Sy g KOl L GUSAR B ARAE R T LR K S
7K 2Z [RIAH ECAE FH B AMEBR 3R | 7K SCHb 5T 244 ) 2
I RS R B NAER R 1T K 5K 2Z (8]
K Sk 22 0 E TR I AUK AR, Rt i
BT K 5K SRR E WA R AR, 25
AT IX T M5 7K SO TR A5 14, T AR FE R 7K
S K A LG A O &R 3l 2 XA 9 X b R UK 5 R



5506 EZN b}

B 43 %

K R 0 R BF 9 B0, T 1 (0T
J7 0 ~100 m ) AR T 7K 8D 1 670 {E-5 T K AR
HIE LW ARG 97 7K 0 T 437 38 501, T 188 0 5 3 A
(BEBSIIAE 200 m 2 4b) , b oK i) 2 % 5% i 42 A
AR TR K O 1] 52 3% £, 156 S5 9T 0 b b S 7K 59T
IR Z VK I 3R S R A TR A, LRI
IKAEAHL TR B A L B BT K A R T K 2
K B RZ MR8 . B /MR K R K T B AT
H K S A ) 32 3% 72 4 48 L VALK R 200 903
Tk 8D A1 80 [F i 3 (/N T A A I ¥ e )
FIR I T 7K 6D #1 80 [z Z {E 5 K $230E. 0]
KD BN I B RRAE R AR, 2R IR BE R &
TR R 3 B — A 1 B MR KK VD (74
TR K Kk 2 ] PR 3 R K 8 K
A U R HR 6 B BT 3 100 m 1 Y
MR K RORNA 38R , (AT AP I R 2K R 6D 1 510
32 3% (L 7E SRR 1 o B R 0 S 38 4 st
— A R IORT I K (R B A B BT
100 m 1 P, K Vb PRI A K 1 b 245
. AR SR HR /N AP SR 0 S8
A T KK T 87. 16 ~ 03,82 s 2 i
KB HOF. 47 m, L e B BN 4
WAIBHEL KA RGN A Tk B e, T
T K [0 Sk 2 XI5 M MK B g

e R Tolly 547 SRR 1 4 A0 45 01 (Y2

S, B KO ST b S K53 AR T f R
S BN ] 435 AT K PV it B YA 2 DA
FE-#M A R AL AN b T K (EAE K PR v
SIRNA AR A B I T, A0 27 5 3 e 0] 3 19 7K SC
T Ak, TR S R R B AR T AT )
RIS T 5 AR A 2 N R A e, S BUK AR
EC Fifi %5 172 I 185 172 R 7 Bsf 8] A 228 T 38 R, PR i
EC AT DA Sfe 52 1 40 W b R 7K 5 900 7K B 1k 5%
FUY BRI A (BB R 0 ~ 100 m P {2 b
R 7K EC {H(993. 62 ~1059.89 pS-em ™) & T
7K EC 1 (805.78 ~956.88 wS-cm ™), Ifij &5 ] /4%
MEAL (BT R 200 m 2 A1) IR M K EC {E
(577.22 ~797.36 pS-cm ') K Tl K , H %
PR BT R /K EC (B2 T, ik — A Ep
TE T AEIZ I R 12 4 25 1T 7K, 7225 1 ol
RPN TReas i e e SRS 18 RN T STiwc
R K EC {E 3G K, 15 1 2 ) 5 A Ak b T K
(7K I 2R A 55 e A, ZINTREC /K P2 IR K I8 7047 44
K KA 242 RN HCO,-Na - Ca - Mg AU | {5 7K 5 75
PRI AR 128 HCO, - SO, -Na - Mg AU | 1 B 75 /MR
K FEVRZK VD S AR v 0 T 7K PRI U AR P AL IR

IR ZE 173 T T & 440 11 0 T e Bk 2R S Ak 1Y) B R
R HAR R HER K T SO e BERG N, WA S
SR 59K 3 T KK A 27 26 Yy HCO,-Na - Mg
R EIN S 1 R I 2 o R K SOLT Mk E
(148.09 mg-L~") 240 7K F1 A9 (130. 00 mg-L~")
173 g2 T A UL S (33. 48 mg-L~") | HBE#H J# /K
JHYP RS T | T R AT R K b SO% T MR B S ik
B 3K G ARAKMG Il bR 7K &, DA T B
TUE 7T 7K S Y52 0 Y82 b b R K A D 4 R B R A R
FRAH .

=

&it

(1) /INTRLJGE K T 7K 1 0 ) e 3T 3 b K
PACHE AR 52 55 B PE R 7K, TDS AR AL L R 260. 13 ~
477. 64 mg-L™", FHBIFLA Na* | Ca® " FLMe Ryt
BI85 T LLHCO; 3. T K I8 70 SO0 A e 2
A1) HCO,-Na #€A - Mg %, Hi R 7K K {2 2280 o
HCO, -Ca~ Mg +Na %15 K i 70 ri 399 Rk ST 300 7k 44
S HCO, - SO,-Na »Mg %I, i F /K% HCO,-Na Mg
s, PO 7
(2) BB R kL 7 £ 2 35 Ak
P 5 YR TR TR0, L1 DA Pl
. MBI R PE K 70 V8] 32 o BIF 5 KK ki K A
A2 R AR 5 W40 1 3 P o
R B LA R A A 2, R 7K 98 v e 0 A 3
B R U B B T2 e P A S

(3) /IR K FE 7K U 473 8 ol 7K 048 T £
ST B 4 LR 2 M 5 T ke Mk
LR A ATy, FE T AT Ak BT /NI K
K IR AR | LUK 2K 3 | BLAE 3l
5 R R R 2 T 3 R AU T P (R BT O ~
100m P #b T 7K SR RN 2 4 -5 Tk 3230, 3504
H T K 7] 37 2 S0 A5040h T30 /K ) 57 22 215 24 4
WKL Z 1], 2 A M 7K 32 ] 2K AN K kb 4 B 3R]
A

(4) /INTBLJFE K FE 7K O V147 0 i) 3 3T 0
K S K 2 6D s A T B e ST R B
FEREAb (B BT 12 200 m 2 41 ) 5 K 53 Ak
IR AT IR, K LG e 24 B PR b
M T 7K B VLA YD BT, TR R K POk
1A
SE ik
(1]

Naiman R J, Décamps H. The ecology of Interfaces: riparian
zones[ J . Annual Review of Ecology and Systematics, 1997,
28. 621-658.

2] Braatme ] H, Rood S B, Goater L. A, et al. Analyzing the

impacts of dams on riparian ecosystems: a review of research

—



12 AR A /NI K R 7K U0 P S0 T i i T K 5 T R A 5 5507
strategies and their relevance to the Snake River through Hells 4210.
Canyon[ J]. Environmental Management, 2008, 41(2) . 267- Kong X L, Yang Y H, Cao B, et al. Hydrochemical
281. characteristics and factors of surface water and groundwater in the

[3]

[4]

[5]

.,.-Lei M, 7hou J I
and tran:;format@n relallonshlp of surface water ‘and

L

| Environméntal Scﬂence 2022, 43(4) .

Yuan R Q, Wang S Q, Wang P, et al. Changes in flow and
chemistry of groundwater heavily affected by human impacts in
the Baiyangdian catchment of the North China Plain [ J].
Environmental Earth Sciences, 2017, 76 (16), doi: 10. 1007/
s12665-017-6918-9.

Zema D A, Bombino G, Denisi P, et al. Evaluating the effects of
check dams on channel geometry, bed sediment size and riparian
vegetation in Mediterranean mountain torrents[ J]. Science of the
Total Environment, 2018, 642 . 327-340.

Shuai P, Chen X Y, Song X H,

subsurface hydrogeology control dynamics of hydrologic exchange

et al. Dam operations and
flows in a regulated river reach[ J]. Water Resources Research,
2019, 55(4) : 2593-2612.

Siergieiev D, Widerlund A, Ingri J, et al. Flow regulation effects
on the hydrogeochemistry of the hyporheic zone in boreal rivers
[J]. Science of the Total Environment, 2014, 499 . 424-436.
Mayfield K K, Eisenhauer A, Ramos D P S, et al. Groundwater
discharge impacts marine isotope budgets of Li, Mg, Ca, Sr, and
Ba[J]. Nature Communications, 2021, 12(1), doi:A40:1038/
s41467-020-20248-3.

wA, FaTE, A, B l@%i}éﬁ‘iﬁl‘bﬁiﬂﬁ?ﬁ[hﬁ
KR KR AL R ?E&ﬁ‘{h?é/%[ﬂl. BAE, 2022,
43(4) . 1873-1884.

water
in| the plé)':lﬁ- area of Bortala nve-r-’%asm‘ Xlnjlang { J ]_
1873-1884.

9 ]+ Liag F, Wang G C, Shi Z M, et al. Estlmanon of grol!mdwater

[10]

[11]

[13]

[14]

[15]

-Chﬁ"la- dpproaches using“stable lsotopes (8D and
i radon,.[] ]# Hydrogeology Journal, 2018, 26/(5)

dischiarge and (associated chemical ﬂuxeq 1ntn Pnyang Lake,

KrmgXL Wang S Q, Liu B X,
on interaction between surface water and groundwater in the
lowland area of North China Plain[J].
2018, 32(13) : 2044-2057.

Freitas ] G,
between lakes’ surface water and groundwater in the Pantanal
wetland, Brazil [ ] ]. 2019, 78
(5), doi: 10.1007/512665-019-8140-4.

Chai Y X, Xiao C L, Li M Q,

between groundwater and surface water in the Taizi River Basin in

et al. Impact of water transfer
Hydrological Processes,

Furquim S A C, Aravena R, et al. Interaction

Environmental Earth Sciences,

et al. Conversion relationship
China based on geochemical and isotopic characteristics [ J].
Environmental Science and Pollution Research, 2021, 28(16) :
20045-20057.

Mirzavand M, Ghasemieh H, Sadatinejad S J, et al. Delineating
the source and mechanism of groundwater salinization in crucial
declining aquifer using multi-chemo-isotopes approaches [ J ].
Journal of Hydrology, 2020, 586, doi: 10. 1016/]. jhydrol.
2020. 124877.

XN, mH, AN BRI H T KK A S TR

SE R R ARIE AR R B L[], BREERLAE, 2021, 42(4) .
1739-1749.

Liu X, Xiang W, Si B C.

characteristics in the shallow groundwater of the Fenhe River

Hydrochemical and isotopic

basin and indicative significance [ J]. Environmental Science,
2021, 42(4) : 1739-1749.

*“‘/LJ?, Mk, W, AF. JCET Ll RK - R Kok Ak

FRIE BN e [ 1], BRBERE2E, 2021, 42(9) : 4202-

7hang] et al. Hydrochemrcal oharacik%rlsp(*% =

180) a
1625- 1638-’/!

[16]

[17]

[20]

[21]

[22]

[24]

[25]

[26]

upper Yongding River basin[ J]. Environmental Science, 2021,
42(9) . 4202-4210.

XURAR, SKAR, AL, 45 PRSI i K R IR Sk 2
R RIE R[], AEERF, 2020, 41(3) : 1184-1196.
LiuS T, Zhang D, Li Y H, Water sources and factors
controlling hydro-chemical compositions in the Yiluo River basin
[J]. Environmental Science, 2020, 41(3): 1184-1196.

Zhang L, Li P Y, He X D. Interactions between surface water

et al.

and groundwater in selected tributaries of the Wei River ( China)
revealed by hydrochemistry and stable isotopes[ J]. Human and
Ecological Risk Assessment: An International Journal, 2022, 28
(1):79-99.

Li P Y, Wu J H, Qian H, et al

characterization of groundwater in and around a wastewater

Hydrogeochemical

irrigated forest in the southeastern edge of the Tengger Desert,
Northwest China[ J]. Exposure and Health, 2016, 8(3.).: 331-

348. 5 e -‘

. . [ ' =1 N
Lucia S, Remina S, Eleonora C, et al. Usmg H, 'Q,.;"'Rn isotopes
and hydrometric parameters to assess . surfdce “Wwater-

groundwater interaction 1n coastal wetlands as,s(‘)rlat “to the
marginal forést of the Rio de la Plata [J]. Conpﬁental Shelf
Research, 2019, 86 104-110. > i
VE T, 7, L BEW Jﬂ“ﬂ]’?(ﬁv‘ﬂ/\ﬁl’l/wi{bﬁﬁ
4 erz% Hﬁ;ﬁk waé%%u R, 2022, 3401
247- 26i i e
Xu X I L1 Y L, Gao B, et al. Composition nf water sources anﬂ
transform_aﬂn relatlonshlb between surface water and groundwater
in the Fenhe River estuarine wetland of the middle Yellux\“ﬁ"ﬁiver
[J]. Joumal of Lake Sciences, 2022, 34(1) : 247-261.
(IR, dk0%, BSCT, 4 u b L I K AL 4L R
ff‘%?*dﬁﬁ*ﬁ[ﬂ. BRI, 2021, 42(2) : 776-785.
He M X, Zhang B, Xia W X, e al.
characteristics and analysis of the Qilihai wetland,
Environmental Science, 2021, 42(2) : 776-785.
Melendi E, Tanjal C, Borzi G,

hydrochemistry of wet meadows and shallow lakes in areas of the

Hydrochemical
Tianjin[ J].
et al. Hydrodynamic and

Patagonian basaltic plateaus, Argentina[ J]. Science of the Total
Environment, 2020, 744, doi: 10. 1016/j. scitotenv. 2020.
140897.

W, JREE, AWM. 5 B AR T B R A
WA (1], BHESHR, 2020, 38(14) : 109-115.

Dong Z F, Qu A Y, Ji Y Q. On ecological environment
protection of lower reaches of Yellow River with high-quality
development strategy[ J]. Science & Technology Review, 2020,
38(14): 109-115.

de Graaf T E M, Gleeson T, van Beek L. P H,
Environmental flow limits to global groundwater pumping [ J].
Nature, 2019, 574(7776) : 90-94.

Medjani ¥, Djidel M, Labar S,
chemical properties and water quality changes in shallow aquifers
Quargla, Algeria[J]. Applied Water
Science, 2021, 11(5), doi: 10.1007/s13201-021-01415-3.
BOUH, RIE, M, 5 WA SR SCFEMTR SRR T].
IKBLFEBER , 2018, 29(5) : 737-749.

Zhang G X, Wu Y, Wu Y F,
wetland ecohydrology[ J]. Advances in Water Science, 2018 , 29
(5):737-749.

Xia C C, Liu G D, XiaHY, et al. Influence of saline intrusion

et al.

et al. Groundwater physico-

in arid saline wetlands,

et al. A review of research on



5508 A 43 %
on the wetland ecosystem revealed by isotopic and hydrochemical 37(3) . 723-733.
indicators in the Yellow River Delta, China [ J]. Ecological Zhang D, Liu S T, Zhang Y L, et al. Characteristics of sulfur
Indicators, 2021, 133, doi: 10. 1016/]. ecolind. 2021. 108422. and oxygen isotopes of dissolved sulfate in response to water-
[28] Li M N, Zeng Y J, Lubczynski M W, et al. A first investigation sediment controlling in the Yellow River[J]. Chinese Journal of
of hydrogeology and hydrogeophysics of the Maqu catchment in Ecology, 2018, 37(3) . 723-733.
the Yellow River source region[ J]. Earth System Science Data, [39] Craig H. Isotopic variations in meteoric waters [ J]. Science,
2021, 13(10) ; 4727-4757. 1961, 133(3465) ; 1702-1703.
[29] Zhao T Q, Richards K S, Xu H S, et al. Interactions between [40] ﬂg#ﬂ%, ki, St FRERA KR AR E RN R
dam-regulated river flow and riparian groundwater: a case study WFE[)]. BlEEHz, 1983, (13): 801-806.
from the Yellow River, China [ J]. Hydrological Processes, [41] ZFestp, MR, BRK. IR X RIRKIREE R 7 2 41k
2012, 26(10) : 1552-1560. KA GRS R[], T EEE, 1993, 12
[30] Piper A M. A graphic procedure in the geochemical interpretation (1) 45-53.
of water-analyses[ J]. Eos, Transactions American Geophysical Pei ] G, Tao Y L, Tong C S. Environmental isotope of natural
Union, 1944, 25(6) . 914-928. water and its application in karst hydrogeology in Jiaozuo area
[31] Clark I D, Fritz P. Environmental isotopes in hydrogeology[ M ]. [J]. Carsologica Sinica, 1993, 12(1) : 45-53.
Boca Raton: CRC Press, 1997. [42] #ple, ERH, BRipts, 8 WK A SR oK SR R R
[32] Gibbs R J. Mechanisms controlling world water chemistry[ J]. SSEERE[ D], FREERLE ) 2021, 42(8) : 3695-3708.
Science, 1970, 170(3962) . 1088-1090. Yang T, Wang Y, XuJ Y, et al. Differentiation of hydrogen and
[33] JHEST, BFHEW, RACE. TR RECE R T AR bR oxygen isotopes in the water source treatment wetldnds of _stream
AE SR [T]. FREERR2E | 2020, 41(5) : 2087-2095. networks[ J ]. Environmental Science, 2021 , 42 ¢ g ) 3695-
Tang C L, Zheng X Q, Liang Y P. Hydrochemical characteristics 3708. . | J '_,_.-"‘“ i
and formation causes of ground karst water systems in the"Tongzici [43] FEML, P%LEE, WL, % FEEREA R ﬁiﬁ AT %
spring catchment[ J]. Environmental Science, 2020, :‘__l- €5): FRAE B AR ﬁ% %’_ X[ J]‘l HEE Rl 2022 ,43 (’_) +1920-
2087-2095. 1929. | 1B ;o )
[34] WsC, HE®R, RS, r'ﬁ/l‘fjffj?ﬁh’ﬁi’[ﬁ?éﬁﬂ:ﬂﬂﬁT Wang Y'.S Yin B°C, Qi X\ F, et al. Hydrogé‘:;l ar_lfd-f"é;gcguggn
7K E/J*g'/\bnfi% 7K fb 2 E&E?ﬂ v=0dN| J . -.ﬂ: BB 1§0t0p1c (‘haraﬂenitl S of different  water *“and | indicative
‘é 2020, 41('2) 682-690. | TE ‘-=" = swnlflcan'ce in BalyanUdlan hake[.l] Environmental ?(%ience,l
" Guo Y W Tiag B/Q, Hu H C, « gl .dChara 1stm§’ and 2022, 43(’4) 1920-1929 % -
- %1gn1f1can(’e 5f stable isotopes and hydm("hemwf"ry in surfacle- water [44] T@ %,, A IBe I T/](fl% &z, k&/ﬁ%@ﬂﬁil:iﬂz?ﬂc%(
land groundwater in Nanxiaohegou basin [ J] FnVlronme‘ntal }flﬂf&?fﬁ"{ﬁ&, MR R[], HER, 2020‘; 41
_+ Science,| 2020, 41(2) 682-690. (l) ; 166-172. .“.“"J
[35] 'J{l{% SEH W, A, 4R (IL‘(T(’{"( # E’iﬂ*ﬂ(?‘kﬂﬁ% Wang §' Y, He X B, Ding Y J, et al. Characteristics and
fh‘{ﬂf&)ﬂ!ﬁ’ff [J} IR, 201& 39 ( l%‘) 542-8-#./,/” influencing factors of stable flydrogen and oxygen isotopes in
5439,—! i — groundwater in the permafrost region of the source region of the
Llu-.] T, Cai W T Cao Y T, et al. Hydrochemical (‘haracterl%tl(‘s Yangtze River[ J]. Environmental Science, 2020, 41(1) ; 166-
of'groundwater and the origin in alluvial-proluvial fan of Qinhe 172.
River[ J]. Environmental Science, 2018, 39(12) : 5428-5439. [45] Zhang J, Chen L. W, Hou X W, et al. Multi-isotopes and
[36] Zhang J W, Liang X, Jin M G, e al Identifying the hydrochemistry combined to reveal the major factors affecting
groundwater flow systems in a condensed river-network interfluve Carboniferous groundwater evolution in the Huaibei coalfield,
between the Han River and Yangtze River ( China) using North China[J]. Science of the Total Environnent, 2021, 791,
hydrogeochemical indicators [ J]. Hydrogeology Journal, 2019, doi: 10. 1016/j. scitotenv. 2021. 148420.
27(7) : 2415-2430. [46] Jolly I D, McEwan K L, Holland K L. A review of groundwater-
[37] KK, SR, BFH. /INRICK KU JREE 00T 02w surface water interactions in arid/semi-arid wetlands and the
POC #i kB e o7 [J]. ﬁfLﬂ"m"m’ﬂx 2015, 35(6) ; 1721- consequences of salinity for wetland ecology[ J]. Ecohydrology,
1727. 2008, 1(1): 43-58.
Zhang Y L, Zhang D, Mao Y X. Study on POC transport [47] 3KAR, ARBOWL, BAEHR, . B /NRIRKEK D 55
characteristics in Yellow River impacted by runoff and sediment bﬁﬁﬁﬁ%[ J]. HER B2 , 2022, 47(2) : 589-606.
control of the Xiaolangdi reservoir [ J |. Acta Scientiae Zhang D, Zhu S S, Zhao Z Q, et al. The water-sediment
Circumstantiae, 2015, 35(6) : 1721-1727. regulation scheme at Xiaolangdi Reservoir and its impact on sulfur
[38]  BKA, XUAMGE, SRS, 5. B0 K VbR 45 o A2 v i oK i i cycling in the Yellow River Basin[ J]. Earth Science, 2022, 47

B,

PEGRRRER B A 4 [ fir RADRARAEL ] 2018,

(2): 589-606.



HUANJING KEXUE Vol.43  No. 12

Environmental Science (monthly) Dec. 15, 2022

CONTENTS

Temporal and Spatial Evolution Pattern of PM, 5 and Its Influencing Factors in Guanzhong Plain Urban Agglomeration ZHANG Jun, JIN Zi-han, WANG Yue, et al. (5333)
+ ZHOU Zhi-heng, ZHOU Ting-gang, QIN Ning (5344 )
Analysis of Spatiotemporal Distribution Characteristics and Influencing Factors of PM, 5 and 0-5 in Changsha-Zhuzhou-Xiangtan Urhan Agglomeration, China ««+eeseesessesereneneniencnenenns

LIU Xian-zhao, ZHANG Guo-qiao, YANG Wen-tao, et al. (5354

Linkage Effect and Nonlinear Impact of PM, 5 Concentration Driving Factors in Central Plains Urban Agglomeration -

)
Chemical Composition and Source Apportionment of PM, 5 in Zhangye City =~ «+errerreerrseeresrersmrsssnnen st PAN Cheng-ke, HUANG Tao, GAO Hong, et al. (5367)
Pollution Characteristics and Health Risk Assessment of PM, 5 Heavy Metals in Tianjin and Qingdao in Winter of 2018-2019 -+++-+e+ee-- ZHAO Ming-sheng, REN Li-hong, LI Gang, et al. (5376)
KONG Ling-dong, QI Jian-hua, ZHANG Xu (5387)
)
)

Concentration, Solubility, and Sources of Metal Elements in Atmospheric Precipitation in Qingdao

Trends of Ozone Pollution in Guanzhong Urhan Agglomeration from 2015 to 2021 -+ -+ ZHAO Wei, WANG Shuo, PANG Xiao-die, et al. (5399
Pollution Characteristics of Ozone and Its Precursors in Background Region of Hainan Province e XIE Wen-jing, XING Qiao, XIE Dong-hai, et al. (5407
Identification of Ozone Formation Mechanism Long-term Spatio-temporal Evolutions in PRD Based on Two-dimensional Mutual Verification +««+«+s+eeeseseererseresemenennsnneneniinnnn

* YANG Lei-feng, XIE Dan-ping, YANG Jun, et al. ( )
QI Yi-jin, WANG Ling-ling, NI Jing-wei, et al. (5429)
YANG Yan-ping, CHEN Qiang, MENG Xian-hong, et al. ( )
+ LIU Yan, YANG Ning, SUN Lu-na, et al. (5453)
)

)

)

)

Characteristics and Source Apportionment of Ambient Summer Volatile Organic Compounds in Zhengzhou, China -+

Summer Pollution Characteristics and Sources of Volatile Organic Compounds in Lanzhou

Characteristics and Health Risk Assessment of VOCs in an Underground Parking Garage

+ LI Jia-chen, GE Yun-shan, WANG Hao-hao, et al. (
YAN Wei, LIU Shu-le, WU Zheng-fang, et al. (5470
(
(

Chemical Characterizations of Particles from Direct-injection Gasoline Vehicles +++++++sesseseees

Scenario Simulation and Prediction of Greenhouse Gas Emissions from Incineration of Solid Waste
- LIU Jia-ming, WU Wen-tao, LIU Xiao-tian, et al.
GUO Shu-fang, CHEN An-giang, XI Bin, et al.
Transformation Relationship of Groundwater and River Water in Riparian Wetland During Water and Sediment Regulation of Xiaolangdi Reservoir in Yellow River «eoesvseereereeresienicreneeees
++ XIAO Chun-yan, LIU Yi-fan, ZHAO Tong-gian, et al. (5499)
ZHANG Kun-feng, CHANG Sheng, ZHANG Qi, et al. (5509)

Distribution, Sources, and Export of the (Sub-) Metal Elements in the Changjiang River -

Analysis of Nitrogen and Phosphorus Pollution and Nitrogen Sources in the Lancang River «++:+++-+:

Spatiotemporal Variation in Water Quality of Modaomen Waterway Conveyance Reservoir Drinking Water Sources -+

Pollution Characteristics and Risk Assessment of PPCPs in Typical Drinking Water Sources in the Middle Reaches of the Yangtze River Dunng the COVID-19 Pandemic ~ ++eeeeeerreseereneeeees
Pollution Characteristics and Risk Assessment of PAHs and PCBs in Surface Water and Sediments in Middle and Upper Reaches of Bel]lang River woeseeresssmsmmsniine
............................................................................................................................................................... CHANG Sheng, BAI Yun-song, TU Xiang, et al. (5534)
Hydrochemical Characteristics and Fluorine Distribution and Causes of Different Water Bodies in Pingshuo Mining Area »«+eseseereereeeseneens SUN Long, LIU Ting-xi, DUAN Li-min, et al. (5547)
Characteristics of Dissolved Organic Matters and Their Influence on Labile Cadmium Release from Soils of Typical Water Level Fluctuation Zones of Three Gorges Reservoir «+++sessesseeeeess
............................................................................................................................................................... ZHANG Bao-hao, WU Ya-zun, XU Dong-yu, et al. (5560)
Phosphorus Cycling in a Sediment-water System Controlled by Different Dissolved Oxygen Levels of Overlying Water LIU Xiao-tian, LIU Jun, WANG Yi-bin, et al. (5571)
Water Quality Evolution Characteristics and Pollution Factor Analysis in Poyang Lake from 2011 to 2019 XIE Hui-yu, HU Mei, JI Xiao-yan, et al. (5585)
Distribution and Risk Assessment on the Nutrients and Heavy Metals in Surface Sediments of Wuliangsuhai Lake «-«+«++sesseeeseresessienicnenninnne DU Cai-li, LI Jia-xi, LI Guo-wen, et al. (5598)
Effect and Mechanism of Biochar Adsorption on Unbiodegradable Organic Nitrogen in Stormwater Runoff «+:«+:+sseseeessesenensessenennens SU Zeng-hui, SUN Ping, CHEN You-yuan, et al. (5608)
Phytoplankton Community Structures and Their Relationship with Environmental Factors in Rivers Supplied with Different Water Sources «++++++++++++: HOU Ying, LI Xin, BAI Ling, et al. (5616)
Adsorption of Typical Quinolone Antibiotics by Manganese Oxide-Modified Biochar Substrate and Its Application in CWs ««+seseeeeeeseereens GAO Hui-zi, TIAN Wei-jun, ZHANG Zi-yu, et al. (5627)
Effect of KOH Activation on the Properties of Biochar and Tts Adsorption Behavior on Tetracycline Removal from an Aqueous Solution ~ ++++++++++ XU Jin, MA Yi-fan, YAO Guo-ging, et al. (5635)
Preparation of Modified Attapulgite-supported Iron Sulfide and Its Adsorption Mechanism for Mo( V) - +eresesseressmsmsesmnsniniiinenns LIAN Jian-jun, WU Hong-yan, YE Tian-ran, et al. (5647)
Removal of Cr( VI) from Water Using Green Synthesis Nanoscale Zero-Valent Tron Supported on Eucalypius Biochar +++++++ssseseseeeesseeenes LIU Qin-wen, DING Ai-zhong, LIANG Xin, et al. (5657)
Removal of Ph( II') and Zn( II') from Wastewater via Magnesium-Modified Diatomite Product Recovering Nitrogen and Phosphorus «+++++eese2s WU Ying-giu, XIA Peng, LI Yuan, et al. (5667)
Adsorption of Methylene Blue on Sodium-Modified Bentonite from Southern Part of Henan —+«+seseeseerseseeeseneneimnieneneinnens CHENG Fei-peng, YANG Dong-liang, CHANG Le, et al. (5676)
Compound Pollution Characteristics and Ecological Risk Assessment of Heavy Metals in Soil and Groundwater of Typical Industrial Lands in Shanghai «++:eseeesrererersermenensininennn
..................................................................................................................................................................... LI Xiao-man, LI Qing-qing, YANG Jie, et al. (5687)
Pollution Evaluation and Quantitative Traceability Analysis of Heavy Metals in Farmland Soils Around the Gangue Heap of a Coal Mine in Chongging «++:+-esseseeseersesssesenensseninennnen
........................................................................................................................................................................... MA Jie, LIU Ping, LIU Jin-zhao, et al. (5698)
Species Distribution and Source Analysis of Heavy Metals in Surrounding Soil Around Typical Petroleum Sites GONG Jian, HE Lian-sheng, LI Qiang, et al. (5710)
Source Analysis of Heavy Metals in Farmland Soil Around a Waste Incineration Plant Based on PMF Model ZHANG Tian-yu, HU Gong-ren, YU Rui-lian, et al. (5718)
Ecological and Health Risk Assessment of Heavy Metal Pollution in Farmland Soil of Xianghe County =~ ++++sesseoversersssssnennennssnennennns CHEN Yu-jia, QU Xing-chen, ZHANG Bin, et al. (5728)
Comparison of the Concentrations, Sources, and Distributions of Heavy Metals in Topsoils of the Junction Zone of Geological Tectonic Units; A Case Study in Chengkou County, China -+
........................................................................................................................................................................... LIU Yong-lin, WU Mei, LIU Rui, et al. (5742)
Occurrence, Source Analysis, and Health Risks of Polycyclic Aromatic Hydrocarbons in Plants and Soils from Typical Areas of Xinjiang, China eeeoesesessersissnnisiiiiins
............................................................................................................................................................... YANG Bei-chen, XIE Qi-lai, ZHENG Qian, et al. (5751)
Effects of Strengthening Pennisetum purpureum Schumach with Fertilizer Application Strategy on Remediation of Severely Cadmium-polluted Farmland —«++vereeesresererserseneninniinennn
..................................................................................................................................................................... WU Gang-fan, ZHOU Hang, TANG i, et al. (5761)
Tobacco Stem Biochar and Phosphate Application Decrease Wheat Grain Cadmium Accumulation in Alkalescent Soils «+eesseereeseeeses YANG Yan-zheng, ZHANG Yin-ge, LI Chang, et al. (5769)
Polyamine-producing Bacteria Improve Cd Resistance and Reduce Uptake of Cd in Wheat «««+eseeorerseesemenensesnenennininessncnenns JI Ming-fei, WU Xue-jiao, LI Xiao-zhe, et al. (5778)
Effect and Mechanism of Sulfate-Reducing Bacteria on the Passivation of Heavy Metals in Alkaline and Acidic Agricultural Soils +««++++++++:- GAO Yu, LIU Yu-chen, GUO Xiao-fang, et al. (5789)
Effects of Bacillus megaterium on Soil Physicochemical Properties and Its Effects on the Accumulation of Cd and Zn in Plant +veseeeeeeeeene WANG Ping, LI Yi-man, WANG Xue-jia, et al. (5798)
Soil Fungal Community Structure and Function Diversity of Different Land Use Types in the Waterfront Area Along the Jialing River «+++++ ZHU Lan-ping, XU Fei, WANG Jia-ying, et al. (5808)
Effect of Biochar Application on Biological Nitrogen Fixation in Double Cropping Paddy Field in Northern Hainan — «++veeeeeeeereseeeeeees ZHAO Yan, YUAN Xin-sheng, TANG Rui-jie, et al. (5819)
Photodegradation Behaviors and Toxicity Characteristics of Trimethoprim into Different Environmental Media with the Presence of g-CiN, vereereseeesssssmmsennssinsciiincnne
............................................................................................................................................................ ZHU Na, WANG Xing-yang, JIAO Jun-heng, et al. (5832)
Analysis of Provincial CO, Emission Accounting in China Under the Carbon Peaking and Carbon Neutrality Goals — +++esresreereeseresrsssenesennnenenene YANG Bai, QIN Guang-peng, WU Qin (5840 )
Temporal and Spatial Differences in Carbon Conduction and Prediction Effect of Land Type Transfer in Chang-Zhu-Tan Urban Agglomeration »«+:«ssessereeresseseereens YANG Xu, LIU Xian-zhao ( 5850 )
Environmental Benefit Analysis of Municipal Solid Waste Typical Disposal Scenarios in Zhangjiagang City Based on Classification -+ ZHANG Tao, ZHENG Jun-wen, SUN Yu-can, et al. (5861)





