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Characteristics of Cd Fluxe in, Tops01l Around Typical Mlnlng Area in Hezhou, { Mﬂl

YANG Ye-yu | C.-heng1 YANG Zhong- fang L ZHANGQ_], zuan_, OU Sheng- Zhang SONG"ghu e CAwLHewang g .a_.r*l i
¥ L
(1. Key quoralory of Ka—rgl Dyndml(s Ministry of Nalura Reﬁou?c '(}:_ 1, Institute of Karst Geology"{ theéé"- Aca(lem} of vﬁfé’bloglcal Sciences, Guﬂm 541004/ "C_hma H

2. (}u’angxl Kdrst Rsatmfws dhd Environment ReseerhﬂCemg’f"ﬁfE me’é?mﬁTe_dh,nolo y, Guilin 541004, Chl‘ﬂd 3. Tethmcal Innovahon Center of Mine Geologlm Envnonmeﬂfﬂ
Restmiuloﬂ Englneeﬂng lnliouthern Karst Area, Mmlstrf of, ”Niﬂmal Re%ouﬂ’es Nanning 530022, Ch.lha, 4! §chool of E’au’til Sciences and Resources, ﬁhma Unl\"gmty of
Geesdence_s, Beqmg 100083, China; 5. Tianjin Ceuter, "Chlfla Ge?logcal Survey, Tianjin 300170, Chma, 6. Lla,omng Geological land Mineral Research Institute E(I: Lud.,
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Abstl;L)ct (y,uang)q.tg a typlcal*geologlcal high backglou}]ﬁ area lndouthﬁiﬂﬂ‘af where carbonates, black rock series, basic-ultrabasic rock mass, and metal deposits

(mmeraﬁzel} i)_-dles ) exhibit strong weathering into loam , resulting in higher cadmium (Cd) content in the soil than that in other areas of China. In order to investigate the degree of
mﬂuencsailofl mining activities on topsoil environmental quality in the area with high geological background, we chose a mining area and control area in Hezhou for this research and
systemalically carried out a comparative study on Cd transport routes and transport {lux density in topsoil. The results showed that the average atmospheric dry and wet deposition flux
densities of Cd in the soil of the mining area and control area were 1.87 g+ (hm*a)™ and 1.52 g* (hm**a) ™, accounting for 61. 5% and 60. 3% of the total input flux density,
respectively. The flux density of Cd in the soil by fertilization and irrigation was lower. Surface water infiltration was the main avenue of soil Cd output in both the mining area and
control area, accounting for 75. 4% and 86. 6% of the total output flux density, respectively. The harvest output flux density in the mining area was higher than that in the control
area, and the Cd content of rice planted in the mining area was higher than the standard, whereas that of maize was safe. On the whole, the net transport flux densities of soil Cd in the
mining area and control area were -3. 05 g (hm’+a)™ and 4. 05 g* (hm*+a)™", both of which showed Cd leaching in the soil. However, the points of high atmospheric deposition flux
density and exceeding Cd content in rice were mainly distributed around the mining area, which may have posed a potential threat to the health of local residents. Therefore, it is
suggested to control the soil Cd pollution through monitoring and planting structure adjustment.

Key words: annual net fluxes; cadmium (Cd) accumulation ; topsoil; mining areas; Guangxi Hezhou
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ATES] B K i R
RADCRE (T ) mg-kg™' 0.02
KAV pg-L™! 0.06
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Fig.3 Cd annual input flux density of atmospheric

sedimentation in the study area

2.2.2  ARHE Cd AT fir A GE %

9% 1X 32 Bt A 42 A A, 480 AL S0 Rl FEL e
o7 LB /N L A5 2R R0 Cd B B AT A G R
T2, &IE T X(n=16) HIX X (n=11)H
b I8 Cd 4F i A G i % B 4 5 0,78 0. 63
g-(hm’~a)™, 22585/, AL i Cd & i
KBt Rk A | AL L B ORAESTERR) (GB/T
23349-2009) AT #L 2 A BRAE (10 mgkg™)"™*. X Vg
Hofth b X, Gl it | S5 A2 JB RS 22 T X PV R R AR
o B AR Cd A i A i R E 4 50 2. 11,
2.94.0.022F10.17 g* (hm*-a)™", Al WA 5T X AL IR Cd
A i A i AL T A R KO-

T3 AN FIE XA AR AR rp Cd 1 2 S B - g

CAeEsi N8 2% Vi
/g-(hm?a)™!

@ <1.06 y
@ 1.06~1.61
@ 1.62-186
@ 187217
@ 218

J
f . g - e e
4 MARKERKECAERNERTFZTARH o
Jooam § i \ . 5
Fig. 4_,-‘Il Sgﬁal d'istrfbu.fi‘n of Cd annual input flu%*density*of .-
! tmospheric sedimenl%llion in the study area J.";-r"'

e \
J“'

“ﬁl SR NS ST IE > U 3 E 5 4 7 AR £ b A

K AT BEAL Y R R B A, T Cd 2B A
R A EDTve- S <) || i1 Bl (OB O - R 7 O g
JEORR R ATl IE rp = A B S X AT v Cd IR
T W o B K (5.55 mgrkg)™ FOGF T (8.62
mg kg™ H KRB S 2 A LA AN A B 45
21 Cd T RAE#HZ £ b B8 . Huang 51 75
HH AL 25 3, B0 3 e FH 9 A At ) EL A o 25
A 35 Cd IR ZR B 5

2.2.3 MEWE/K Cd 4 A B %

5% X B 4t 32 2R A K L R RE K A K,
VEWE 7K P Cd 0T VR B R AR B A OB R R N 3R 3 T
N ER BN 0 IX K (n = 66)p(Cd) BY i 5
FUEARAE 2> 51 4 0. 46 wg- L7 10, 06 g L7, % IR [X.
W (n = 35)p (Cd) Y fie /&5 1A 1 Fe AR AH 53 00 2y 0. 16
pge L7 A0, 06 g L7, $9K F €A H i E /K 5 A o )
(GB 5084-2021)" v HL 2 19 & M 7K % 7 £k (10
pee L7 B X P K Cd 4R iy A % B i R N
2.72 g+ (hm*+a)™, fe/IMEH 0. 35 g+ (hm*+a) ™', F 3
40.39 g+ (hm®+a) ™5 X BE X N HEE /K Cd 47 S A8 5



1744 % om0 B 45 %
K2 AREEXEUBFCIZERFUNEETE
Table 2 Concentration of Cd and annual input flux density of various fertilizers in the study area
X X R IX
AR FE Al w(Cd) LR PN FE Al w(Cd) A A B
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Table 5 Concentration of Cd and annual output flux density in leachate in the study area
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Table 6  Statistical values of soil Cd transport flux density in the study area

popy G AT i AT 3ok /% Col A5 1 3 12 N A 0 2 1
Ig+(hm?-a)"! KU e i Ig+(hm?-a)"! RAEPHCH  RIKTFE g’y
B 3.04 61.50 25.70 12.80 6.09 2460 75400 " _ ;'_'..__,f-"";&lgs"
it X 2.52 60.30 25.00 1470 6.57 _, 1340 86.60 i -""—4'95
-jF" N f S
o~ Wang R .'Hu X LI %hang Y W, et als B%abllpy fand
3 Qt-l‘ "--' mﬂuenlcmg factm’s ‘of soil "Cd in the major armly

,Ll)lﬂiﬁﬁl:(:dé@;f_%im/\ﬁéﬁkmiﬁ/ 3
r% MEIE%H{EIRZK;E%%JLLEQWK W R
Bk b rhwzwﬁ%E%Amhpuﬁm%ﬁ%
Wﬁ%ﬁwﬁﬁ%ms%ﬁm3%ﬁmu&ﬁu

T@mﬁEIMfﬁwﬁw4%ﬂmJ@6 ¢ ,

W%MgﬁiﬁmmLﬂFi%mﬁﬁ
;th%ﬂﬁ@b% 5 I 45 B X T
LA A 41 0 A B 5 A UK R 807 R
(g C D148/, DT 6 5 22 19 Cd FE ) 58 L

(3) KA TR ULFE Cd A7 fir A 8 2 2 B v {E o5
AN AT 52 Cd 7 B bR SR B 5 3 3540 A A2 X A
1, DLW AR IX A T B2 5 0 4 cd BV R
I I T

(4)TERRAY K FERE SRS i Cd AR OIS U F L BTl
T ORAF SRR i Cd o AR , 26 WA [ 1 40 i B % Cd
(19 B BB ) A7 75 25 5 L T L 1o bR 5 4 1 2 9 1%
AN AT 3040 A f 3

St XTI A K R A T R R
Sk A% 1 SCRE R B A RSO SR S 40 1 B B TG
IR o %o S AR B Ky S L PR IR 9 X
SYHT IR 5T b0 % S B B 1 B Bl LR A N
ZAT IS F1 (95 5 % R i E g
S & 3k

1] E8L 8, kK,
RSy AL SESN AR

L HERT REAMX L CAEY
BRI, 2020, 41(4) : 1864-1870.

apjzf; of

Chongqmg J& Enviromllental Science, 2020441 (4‘];) 1864-
1876 ) Iy
Pl /

JiF'FPF X'J??'E 19y, g ﬁﬂ‘l‘lgfﬂjt%ﬁ'}g%ﬁiﬁ‘m%

0 kR 55 g S ()] %fﬁfrﬂr%j_zow, 40 (10)

¥ || Ll

462% 4 q | ?'::
Tang Q.. L, ldlu X M, Liu F, et al. Cd accumulation?and risk
asse%émenl for arable soils in -the karst region of northern Luodian,
Guizhou [J]. 2019, 40 (10) : 4628-
4636.
Li C, Yang Z I,

Env1r0nmentdl Science,

Yu T, et al. Study on safe usage of agricultural
land in karst and non-karst areas based on soil Cd and prediction of
Guangxi [Jl.
208, doi: 10.

Cd in rice: a case study of Heng county,
Ecotoxicology and Environmental Safety, 2021,
1016/j. ecoenv. 2020. 111505.

Yang Y Y, Li C, Yang Z F, et al. Application of cadmium
prediction models for rice and maize in the safe utilization of
farmland associated with tin mining in Hezhou, Guangxi, China
[J]. Environmental Pollution, 2021, 285, doi: 10. 1016/j.
envpol. 2021. 117202.

Qu S Y, Wu W H, Nel W, et al. The behavior of metals/
metalloids during natural weathering: a systematic study of the
mono-lithological watersheds in the upper Pearl River basin, China
[J]. Science of the Total Environment, 2020, 708, doi: 10. 1016/
j. scitotenv. 2019. 134572.

Gu Q B, Yang Z F, Yu T, et al. Application of ecogeochemical
prediction model to safely exploit seleniferous soil [7l.
Ecotoxicology and Environmental Safety, 2019, 177: 133-139.
EBL, A, A, S HE DRI PG B LR A o
15 Qe VEAG ORI A (). BB AL, 2020, 41(10) : 4749-
4756.

Wang R, Deng H, Yan M S, et al. Assessment and source
analysis of heavy metal pollution in farmland soils in southern
Chonggqing [J].

Youyang county, Environmental Science, 2020,



3 1 WA s )P B T SR X S AR R Cd i R AE 1747
41(10) : 4749-4756. and mining on heavy metal accumulation in the karst areas of the

[8] Wen Y B, Li W, Yang Z F, et al. Evaluation of various Pearl River basin, Chinal[J]. Science of the Total Environment,
approaches to predict cadmium bioavailability to rice grown in soils 2020, 734, doi: 10. 1016/j. scitotenv. 2020. 139480.
with  high geochemical background in the karst region, [20] Ji W B, Yang Z F, Yu T, et al. Potential ecological risk
southwestern China [J]. Environmental Pollution, 2020, 258, assessment of heavy metals in the Fe-Mn nodules in the karst area
doi: 10. 1016/j. envpol. 2019. 113645. of Guangxi, southwest China [J]. Bulletin of Environmental

[9] ®#nt, iLdy, ks, 5. hE; A E e E =X+ Contamination and Toxicology, 2021, 106(1): 51-56.

-7K3Fr1/\j’ﬁCd%"ﬁﬁﬁﬁz%&ﬂ@ﬂ‘ﬁ[]] HE R H R [21] skwEst, i, B8, & BT S BRUZM N E SR ST
Bl 2021, 51(8): 1317-1331. KR A A KU PR LD ] BRERLE | 2020, 41(9)
Yang Q, Yang Z F, Zhang Q Z, et al. Ecological risk assessment 4197-4209.
of Cd and other heavy metals in soil-rice system in the karst areas Zhang F G, Peng M, Wang H Y, et al. Ecological risk assessment
with high geochemical background of Guangxi, Chinal[J]. Science of heavy metals at township scale in the high background of heavy
China Earth Sciences, 2021, 64(7): 1126-1139. metals, southwestern, Chinal[J]. Environmental Science, 2020,

[10] gkt ke &4 X L HEh Cu. CAITERTE Y i T M M H 2% 41(9) : 4197-4209.

s ER AL 2 EFSE (D] A AR Tl k2%, 2010. [22] Jiang W, Hou Q Y, Yang Z F, et al. Annual input fluxes of heavy
Yang S M. Pollution assessment and delayed geochemical hazard metals in agricultural soil of Hainan Island, China [J].
research of heavy metal Cu and Cd in Tongling mining soil [D]. Environmental Science and Pollution Research, 2014, 21(13) :
Hefei: Hefei University of Technology, 2010. 7876-7885.

[11] Puttiwongrak A, Suteerasak T, Mai P K, et al. Application of (23] XISCe, AT, | HB—/K S W R 558
multi-monitoring methods to investigate the contamination levels 0 ZE BCHL A ()], A AR R 4 b 5 27 BE 2% e, 1989, 9(3) .
and dispersion of Pb and Zn from tin mining in coastal sediments at 283-291.

Saphan Hin, Phuket, Thailand[J]. Journal of Cleaner Production, Liu W L, Yuan K R.. On the source of ore, -for'}m mat(ﬁéls and
2019, 218: 108-117. lin enrichinent melhanamsm of Xinlu- Shmy_l ﬂ)f'n {deposits,

[12] &g, 05, skAR T, & AT X As S IUE KA T Guangxi [J Fleurnal of »Culhn Institute of Tec hn};logy, 1989, 9
W T W A Ok TRBE 5 (1), M % T % . 200241 3) . (3): 283-291. .
213-222. [24] Fﬁ%ffﬁ, i'F’LEé E‘;iﬁ‘%& G - /kbfﬂ%ﬁﬂﬁﬁﬁﬁﬂ
Tang Q F, Yang Z ¥, Zhang B R, et al. 'A study of el,_emenls flux E73%) LJ Wﬁ,ﬁ!ﬂ'ﬁ 2007, 26(3) : 265-276. _:‘ - ;t".f
and sources ﬁwm itmosphen( bulk dépo?ilmn 1n| lh@- CHen dJ,l! Gu Q(Y HufR M. 1Qi HMW IA genell(’ study oerly;Shmyanba

"'_economm r,e'glon [_]I? Earth Science Flronlle,ﬂs %—‘ W- Sr_y'léreﬁe}ﬁ norlheastﬂ_@fdngm . Mineral Deposrf*s,u'l,.QOO%
;'13 222 J,,-fu' 4 | ;' ! H, 26(3) 265-276.| ¥ \ P ’_5-;
(15T &%, f&m ,%'.t’fﬁ SLRT %%ﬁiffi g 1{@%???“5% [25] Dzmozg 20“16 -l T fek i R A2 ﬁmﬂm; 1 % i
| ﬁ:ﬁ%%éﬂ%?ﬁ_ﬁéﬂﬁ SRR ek o 44 (26 g ogaols, B S D
— (5) 2838-2848. | ¥ | |" J a.-:-' [27] YiK x", Fan W, Chen 7Y, Lz al. Annual input and oufput fluxes
" |'? Y F Wang B Warl% R, et al. Sonlm‘e agh]ySls and .'ecologlc‘a'l _j of hea'vv metals to paddy fle].ds in four types of contaminated areas
. rl!lsrk aséej"menti of hépvy metals in the ara])le soil aﬁ{leé;d;y in Hunan province, Chinal[J]. Science of the Total Environment,
"\'Il dhléf%ackgrour_lgl based on the township scale[ﬂ Env mental 2018, 634: 67-76.
ist’mme 2023, 44(5) : 2838-2848. (28]  2ath. JbHbis 8 2 i IR R - 6B e AT 0 F R S R by

[14] J*'Jm SRR, BRI, AF L e DT X S R TS YA WD dbat: EMETRS (dEsD) , 2015.
HesmarmfEiE 1], BRI, 2016, 37(1) : 270-279. Jiang W. Potential hazardous element geochemistry in agro-
LiuS, Wu Q Y, Cao X J, et al. Pollution assessment and spatial ecosystem of areas around Beibu Gulf [(D]. Beijing: China
distribution characteristics of heavy metals in soils of coal mining University of Geosciences (Beijing) , 2015.
area in Longkou (:ity[]]. Environmental Science, 2016, 37(1) : [29]  E4i. S EE XA RIS it 2 e XI5 ID]. dbat.
270-279. A2 (ki aD) L 2019.

[15] W=, B VHIbme ke /N i I fe A 3984 0 i A S 11 3 0 0 I Wang R. Study on selenium and cadmium sources and land safety
HOEM D] SN SR, 2020. zoning in typical Se-enriched areas[ D ]. Beijing: China University
TU Y. Input-output fluxes and mass balance of Cd in farmland soils of Geosciences( Beijing) 2019.
in a small karst watershed, northwestern Guizhou province, China [30] g, VBN Xt 39 e b BR Ak 22 R AR 5+ 3 28 4 )
[D]. Guizhou: Guizhou University, 2020. JAID]. dbmt: M Bk 2 (dhst) , 2021,

[16] LiC, Zhang C S, Yu T, et al. Annual net input fluxes of cadmium Yang Y Y. Geochemical characteristics of soil Cd and zoning of
in paddy soils in karst and non-karst areas of Guangxi, Chinal[J]. land safety use in Hezhou tin mining area of Guangxi[ D]. Beijing:
Journal of Geochemical Exploration, 2022, 241, doi: 10. 1016/j. China University of Geosciences (Beijing), 2021.
gexplo. 2022. 107072. [31] Dz/T 0258-2014, £ H #5 X 48y 5k b 5 9 & B 3E (1:

[17]  Sterckeman T, Gossiaux L, Guimont S, et al. Cadmium mass 250 000)[S].
balance in French soils under annual crops: scenarios for the next [32] Ao, b, B/, 4. XA A bR AL 27 P T2 K
(:entury[ﬂ. Science of the Total Environment, 2018, 639: 1440- A )], HuFRIE R, 2005, 24(8) : 687-693.

1452. Yang 7Z F, Cheng H X, Xi X H, et al. Regional ecological

[18] Hou QY, YangZF, Ji] F, et al. Annual net input fluxes of heavy geochemical assessment: ideas and prospects [1l. Geological
metals of the agro-ecosystem in the Yangtze River delta, China Bulletin of China, 2005, 24(8) : 687-693.

[J1. Journal of Geochemical Exploration, 2014, 139: 68-84. [33] w4, 4k, £45, 2. BRI -EIl KAt R

[19] WuWH, QuSY, Nel W, et al. The impact of natural weathering Fph HLEE 5 AL BT IR A A AR [T, K #1502



1748 I S 45 4
2015, 39(4): 670-679. Chen Q, MaM J, YouY H, et al. Cadmium input flux in farmland
Feng M, Xu C, Wang R, et al. Differential erosion of the soil near the Dabaoshan mining area of Guangdong province [J].
Guposhan-huashan batholith in western Nanling mountains and Geology and Mineral Resources of South China, 2020, 36 (2) :
distribution of weathered ore deposits [J]. Geotectonica et 147-152.
Metallogenia, 2015, 39(4): 670-679. [45]  UBEARL. KAT AT 5 R B h Cd L He . Ph bR Ik 215

[34] X%, 20, T, 5. VU R R0 iy o 3 R s e R SGEARRESEID ] AR AT KL TR, 2010.
2B P R Gy VS YRR SO - DV T R )] oA A, Liu H W. Research on geochemical background and flux for
2019, 39(3): 111-119. cadmium, mercury and lead in soil environment in the piedmont
Liu R, Huang Y, Wang L, et al. Characteristics and evaluation of region of Taihang mountain [D]. Shijiazhuang: Shijiazhuang
heavy metal pollution in soil and near-surface atmospheric dust of University of Economics, 2010.
typical mining city in southwest China-a case study for Panzhihua [46] @, B T5, kAR T, 2 ST X R A R 40+ 5
city[ J]. Mineralogy and Petrology, 2019, 39(3): 111-119. FEEFTLT ], EGE R, 2007, 26(7): 869-877.

[35]  SRHEZE, fRPUCHR, IhJFEE, 48, )V KE W8 0 I 55 i 1 4 Tang Q F, Yang Z F, Zhang B R, et al. Cadmium flux in soils of
B 54 ESEE T M A4l B2, 2012, 40(1) - the agroecosystem in the Chengdu economic region, Sichuan,
171-174. China[J]. Geological Bulletin of China, 2007, 26(7) : 869-877.
Wu G R, Xie Q L, QuF X, et al. Soil heavy metal pollution and [47] A=, XUeak, 20N, 45 LT R0 h 4 Jm i
ecological restoration in the abandoned land of tungsten/stannum FAEY) & AEWF o e R [T, T /g Ak K 25244, 2000, 34(1):
mine in Shuiyanba, Guangxi [J]. Guizhou Agricultural Sciences, 30-34.

2012, 40(1): 171-174. LiHH, Liu J W, Li SR, et al. The present progness of research

[36] ki, E3RME, BREF-, 5. 5)3%1&%;@&: AT XK FS on heavy metal pollution and plant enrichment in soil-plant system
4 55 TG Y R A e V5 Yk 2 e dr L)), BB R, 2015, 36 [J]. Journal of Henan Agricultural University, 2000,__34 (1) :
(4): 1425-1430. 30-34. ]
Zhang M, Wang M E, Chen W P, et al. Characteristics and inputs [48] GB2762 ;017 ﬁ'lﬁi%@%h’(ﬁ =% qﬂ{gwa'ﬂrg].
of Cd contamination in paddy soils in typical mining and-industrial [49] T8, é—%ﬁl ﬁ]ﬁ?, . lﬂﬂtﬂfiﬁf’{ﬁﬁéﬂlw Bl iz 4
areas in Youxian county, Hunan province [J]. Environmental Jﬁ[iﬂj&/}&ﬂ]’ H‘iﬁﬂﬁ 2022, 43(8): 4190' 41 -
Science, 2015, 36(4): 1425-1430. Wang RN x:ﬁ J, Li Y e‘\ az Zoning and %ale ﬁuh lon me’lhofl of

[37] F9EME, Hi, BRE, % j(%”%[—]{AWF Z'?:Bfll:j(ﬂi heavy ‘methal copﬁa’mmated “cultivated land Jat ock se'ale:ﬁ]]
G I T W ﬂ:-ﬂ?ﬁ L. #& Jkﬂfﬂﬂa;a.’é i, 2014, 3361 Envmonmenl.%lagmence 2022, 43(8) 4190-4198" |

328 1334. ; II'- | | -"‘ [50] Duah )::R. Yg,ng 7K, Yu"i" al Geogenic cadmium pd“li]lpon in
..I.I'Il '];'ao M J Zhﬁu ] Llang J N, et al. Alnp%pileryé%; multi- médlan? (’au%e% by®black shales in Luzhal, Cuangx.l-i{"f]’]
= l!leavy rﬁeta'é 1p fd"rmland area around a.rtoppé:’ ine t?rf"j.' if]oigmal anw?'nmental Po“utlon, 2020 260, doi: N]O ]0]6/] enyﬁ
i of Aaro-E.nvm) ent Science, 2014, 33(7)]1 13”2,8 1334 qr 2015 11%05 ] ; .riH :" 3
(381 | . 26349- 20g‘9 AR Rl A %\.7K5E7<}'adf | 3 [51] TH. ﬁfu'mg#, BRIALL, % | 4 Fblfl il w;ﬁ/ma ""fcu
£ 39] fzfr DR ISEWRE S, % P 35 E;-[:ZSEIEE j.i.&;% cd&a, Cd E/J,EI?*HHEJ BN ﬂf 2021, 42(8) : 4037-4044.
I‘; }#gﬂﬁﬂ;ﬁ [l %@ﬂ{ %, 2020, 44(4,)‘“820 %9 | F'_l_.-*’ Ding Y, Ao SY, Chen Y H’, et al. Tmmobilization mechanism of
/ Chil;g: X;‘“%ang\ 7 F Chen Y L, et al. -gglemum inp, n four types of amendments on Cu and Cd in polluted paddy soil [J].
| f:ﬁnland soil TJ% 9 counties in the middle east of Guangxi [7l. Environmental Science, 2021, 42(8): 4037-4044.
/ Geophysical and Geochemical Exploration, 2020, 44 (4) : [52] (HUS%, M, AL, 45 MeokhE 4 fb 42 moxt J % Cd T 4
820-829. RIMESZHOR )], FREREE , 2022, 43(12): 5761-5768.

[40] Atafar Z, Mesdaghinia A, Nouri J, et al. Effect of fertilizer Wu G F, Zhou H, Tang Q, et al. Effects of strengthening
application on soil heavy metal concentration [J]. Environmental Pennisetum purpureum Schumach with fertilizer application strategy
Monitoring and Assessment, 2010, 160(1-4): 83-89. on remediation of severely cadmium-polluted farmland [J].

[41]  Smolders E. Scientific aspects underlying the regulatory framework Environmental Science, 2022, 43(12): 5716-5768.
in the area of fertilisers-state of play and future reforms [ EB/OL]. [53] ZEWes, 3, ik, 5. LG S Tl F M R
https://www. europarl. europa. eu/RegData/etudes/IDAN/2016/ KELEE ST I SR TEMN (] R
595354/1POL_IDA(2016)595354_EN. pdf, 2023-03-06. 2022, 43(12): 5687-5697.

[42] Huang Q Q, Yu Y, Wan Y A, et al. Effects of continuous LiX M, LiQQ, YangJ, et al. Compound pollution characteristics
fertilization on bioavailability and fractionation of cadmium in soil and ecological risk assessment of heavy metals in soil and
and its uptake by rice (Oryza sativa L.) [J]. Journal of groundwater of typical industrial lands in Shanghai [11.
Environmental Management, 2018, 215: 13-21. Environmental Science, 2022, 43(12): 5687-5697.

[43] GB5084-2021, 4% HI B K ST AR [ S . [54] Xia X Q, Yang Z F, Cui Y J, et al. Soil heavy metal

[44] Wi, BEIA, 03?‘): G TTRKE WL KB W 4R concentrations and their typical input and output fluxes on the

JCE i Al s T[]
147-152.

CAEE ML S5 07, 2020, 36(2) :

southern Song-nen plain, China [J].

Journal of Geochemical Exploration, 2014, 139: 85-96.

Heilongjiang province,



HUANJING KEXUE Vol. 45 No. 3

Environmental Science (monthly) Mar. 15, 2024

CONTENTS

Research on the Evaluation Method and Application of Provincial Differentiated Carbon Peaking in China ««eeeeeesreesssresnssimnsniiin LIU Run-pu, PENG Shuan, CHEN Yu-shuo, et al.
Evolution and Influencing Factors of Spatial Correlation Network of Construction Carbon Emission in China from the Perspective of Whole Life Cycle «eseeeseeeeeeess REN Xiao-song, LI Zhao-rui
Efficiency Characteristics and Evolution Patterns of Urban Carbon Metabolism of Production-Living-Ecological Space in Beijing-Tianjin-Hebei Region

TIAN Chao, CHENG Lin-lin, SHAO Ying-chao
XIAO Ting-yu, SHU Yun, LI hui, et al.
Coordinated Control of Carbon Emission Reduction and Air Quality Improvement in the Industrial Sector in Hunan Province «+eereeseesseessseenee LINan, LIU Wan-wan, ZHU Shu-han, et al.

Assessment of CO, Co-benefits of Air Pollution Control Policies in Taiyuan’s 14th Five-Year Plan«++-++++:

Coal Control and Carbon Reduction Path in Henan Province’s Power Industry Under the Carbon Peak and Neutralization Target: A Medium- and Long-term Study

""""" ZHANG Jing, YANG Meng, ZHANG Wei, et al.
Environmental Benefits of Pollution and Carbon Reduction by Bus Fleet Electrification in Zhengzhou ««eoeeseesseeresesssisime, Z0U Chao, WANG Ya-nan, WU Lin, et al.
Multi-scale Driving Mechanism of Urbanization on PM, ; Concentration in Urban Agglomeration in the Middle Reaches of the Yangtze River
+ZHANG Zheng, ZHOU Ting-gang, ZHOU Zhi-heng, et al.
Analysis of Spatio-temporal Distribution Characteristics and Influencing Factors of PM, s Concentration in Urban Agglomerations on the Northern Slope of Tianshan Mountains

WANG Xiang-nan, ZHANG Zhe, LIU Fang-qing
Spatial Variability and Source Apportionment of PM, ; Carbon Components in Tianjin - WU Fu-liang, WU Jian-hui, DAL Qi-li, et al.
Characeristics and Source Analysis of Carbonaceous Aerosols in PM, ¢ in Huaxi District, Guiyang «eerereeeresemsnsnenesenessnseenen: GUI Jia-qun, YANG Yuan, WANG Xian-qin, et al.
Pollution Characteristics, Source Apportionment, and Meteorological Response of Water-soluble Tons in PM, ; in Xinxiang, North China «++++++=++- LIU Huan-jia, LI Lan-qing, LI Huan-li, et al.
Characterization of Metal Elements in Atmospheric PM, ; and Health Risk Assessment in Heze in Winter from 2017 to 2018 +++x+xe++- DU Hong-xuan, REN Li-hong, ZHAO Ming-sheng, et al.
Analysis of the Jumping Characteristics and Influencing Factors of Ozone Pollution in Beijing «+veseeeeererresrsnimimnnis PAN Jin-xiu, AN Xin-xin, LIU Bao-xian, et al.
Analysis of Photochemical Characteristics and Sensitivity of Atmospheric Ozone in Nanjing in Summer +LUO Li-tong, ZHANG Yan-lin, LIN Yu-qi, et al.
0Ozone Pollution in Suzhou During Early Summertime : Formation Mechanism and Interannual Variation ««+seesoeesseesrrssissnin., WU Ye-zheng, ZHANG Xin, GU Jun, et al.
Distribution Characteristics, Ecological Risk Assessment, and Source Tracing of Heavy Metals in the Sediments of Typical Lakes in the Middle Reaches of the Yangtze River
........................................................................................................................................................................ LU Hong_bln' LU Shao_yong. LI Xlang, et al‘

s of Heavy Metals in Surface Sediments in Lake Ulansuhai Based on PCA-APCS-MLR Model

CUI Zhi-mou, SHI Xiao-hong, ZHAO Sheng-nan, et al.
Spatial and Temporal Distribution and Risk Assessment of Heavy Metals in Surface Water of Changshou Lake Reservoir, Chongqing *++++++ ZHANG Rui-xi, LIU Ya-jun, LUO Yong-nan, et al.
Pollution Characteristics and Ecological Risk Assessment of Microplastics in the Yangtze River Basin - «+eseeeserersrersssnininnin. LI Si-qiong, WANG Hua, CHU Lin-you, et al.
Assessment of Microplastic Pollution and Estimation of Annual Emission Volume in the Dongshan Canal of Yichang City DING Shuang, LI Wei-ming, ZHANG Xu-tong, et al.
Occurrence Characteristic and Risk Assessment of Microplastics in Sishui River (Xingyang Section) «++resesesesesesesesnnsnniniine ZHAO Chang-min, HE Bing, LI He-tong, et al.

Contamination Characteristics and Ecological Risk Assessment of Pharmaceuticals and Personal Care Products in Drains Flowing into the Yellow River of Ningxia

GAO Li, LI Ling-yun, ZHENG Lan-xiang, et al.
Characteristics and Risk Assessment of Antibiotic Contamination in Oujiang River Basin in Southern Zhejiang Province «eoeeeeeseeseersseseneeens ZHONG Yi-xin, LI Li-xiang, WU Xin, et al.
Spatial-temporal Distribution and Source Analysis of Polycyclic Aromatic Hydrocarbons in the Sediments of Poyang Lake ««esoeesseessrssnssnisinininin MA Yan, SUN Chen, Bl Jia-le, et al.
Change and Prediction of Water Purification Function in the South Bank of Hangzhou Bay in the Past 20 Years veoveeeereerereeeseerees WANG Shan-shan, CAO Gong-ping, XU Ming-wei, et al.
Effects of Land Use Types on Water Quality at Different Buffer Scales: Tianjin Section of the Haihe River Basin as an Example «+eeeeeeeeees DAT Meng-jun, ZHANG Bing, DU Qian-qian, et al.
Hydrochemical Characteristics and Control Factors of Shallow Groundwater in Anqing Section of the Yangtze River Basin ««esseeeeeesreresrrsrisineen LIU Hai, SONG Yang, LI Ying-chun, et al.
Dynamic Changes of Dissolved Organic Matter Derived from Algal Decomposition and the Environmental Effects in Eutrophic Lakes —+++++: ZHANG Jin, CHEN Ming-ying, HAO Zhi-neng, et al.
Degradation of Carbamazepine in Water by UV-activated Sulfite Process +oseesessessssmsmismmmmsiiiiiiiis s LIN Tao, YUAN Yu-jie
Detection, Generation, and Control of Disinfection By-products of Reclaimed Water ««++«++++: LIAO Yu-feng, WANG Zheng, PAN Yang, et al.

HE Qiang, CHEN Bo-wen, YANG Yu-jing, et al.
Ecological Environment Assessment and Driving Mechanism Analysis of Nagqu and Amdo Sections of Qinghai-Xizang Highway Based on Improved Remote Sensing Ecological Index

Absorption of Ammonium by Three Substrates Materials in Constructed Wetland System

.................................................................................................................................................................. FU Kai_,(iang’ JIA Guo_dong’ Y’U Xin*XiaO, et al.
Spatial-temporal Evolution and Driving Factors Analysis of Ecological Environment Quality in Daihai Basin based on AWRSEL «+eeeeeeeeereereessnsniininei ZHAO Jia-li, LI Xing, SUN Bing
Quantitative Assessment of the Impact of Climate Change on the Growing Season of Vegetation Gross Primary Productivity in the Middle and Lower Reaches of the Yangtze River

........................................................................................................................................................... XU Yvong’ PAN Yvu_chun’ ZO[; Bln, et al‘
Effect of Vegetation Restoration on Soil Organic Carbon Storage in Coal Mining Areas Based on Meta-analysis ‘LI Jian-ming, KANG Yu-xin, JIANG Fu-zhen, et al.
Effects of Continuous Annual Crop Rotation and Fallow on Soil Aggregate Stability and Organic Carbon »«seeseeeesresssseniniiin LU Ze-rang, LI Yong-mei, YANG Chun-huai, et al.
Effects of Four Amendments on Fertility and Labile Organic Carbon Fractions of Acid Purple Soil »«ereeeseerersesreeeeenes +*DING Xin-ru, YAN Ning-zhen, WANG Zi-fang, et al.
Changes in Soil Nitrogen Components and Their Relationship with Environmental Factors with Different Tea Plantation Ages —«esseesrersseessiesiieeene SHAO Qi, WU Tao, XIE Xue-feng, et al.
Nutrients and Ecological Stoichiometry Characteristics of Typical Wetland Soils in the Lower Yellow River+++: WANG Chuan-ying, WANG Kai-yue, WANG Hao-ran, et al.
Effect of Film Mulching Age and Organic Fertilizer Application on the Distribution Characteristics of Microplastics in the Soil of a Peanut Field

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SONG Ning-ning, LI Meng-jia, WANG Xue-xia, et al.

Effects of Straw Returning and Biochar Addition on Greenhouse Gas Emissions from High Nitrate Nitrogen Soil After Flooding in Rice-vegetable Rotation System in Tropical China

HU Tian-yi, CHE Jia-yue, HU Yu-jie, et al.
Tillage Depth Regulation and the Effect of Straw Return on Soil Respiration in Farmland +++* +«CHEN Xi, ZHANG Yan-jun, ZOU Jun-liang, et al.
Distribution Prediction of Soil Heavy Metals Based on Remote Sensing Temporal -Spatial-Spectral Features and Random Forest Model +**WANG Ze-qiang, ZHANG Dong-you, XU Xi-bo, et al.
Characteristics and Identification Priority Source of Heavy Metals Pollution in Farmland Soils in the Yellow River Basin eeeeeeeeeressersrsnisiisnsniiiinn LI Jun, LI Xu, LI Kai-ming, et al.
Characteristics of Cd Fluxe in Topsoil Around Typical Mining Area in Hezhou, Guangxi «++esseserseesssmsmsmisnni YANG Ye-yu, LI Cheng, YANG Zhong-fang, et al.
Potential Ecological Risk Assessment of Soil Heavy Metals in Fengdong New District Based on Information Diffution Model ++eeseeereseereeresivsneiiesnns YANG Nan-nan, HAN Ling, LIU Ming
Traceability Analysis and Environmental Quality Assessment of Soil Heavy Metal Pollution in West Hunan Provinge +oeeoeseesessssesnssnsenen XIAO Kai-qi, XU Hong-gen, GAN Jie, et al.
Distribution Characteristics, Source Analysis and Ecological Risk Assessment of Heavy Metals in the Typical Industry Reclaimed Soil ***SHEN Cheng, WANG Wen-juan, SHA Chen-yan, et al.
Provincial-scale Soil As Migration and Transformation and Rice Safe Planting Zoning: A Case Study of Guizhou Province *** DONG Xin-yue, WU Yong, ZHOU Zi-han, et al.
Effect of Silica Fertilizer( Husk Ash) to Improve Soil Quality and Reduce Cd and As Accumulation in Rice «+oeeeeeereerssmmeniimmninn. YI Xuan-tao, OUYANG Kun, GU Jiao-feng, et al.
Effect of EDDS Application on Soil Cu/Cd Availability and Uptake/transport by Castor —++eesseeesserssrssnmsmsms LIU Wen-ying, WU Gang, HU Hong-qing
Blocking Effects of Foliar Conditioners on Cadmium, Arsenic, and Lead Accumulation in Wheat Grain in Compound-contaminated Farmland

............................................................................................................................................ XIAO Bil’lg, W’ANG Qiu_shi7 GAO Pei_pei‘ el (ll‘

Soil Microbial Community Structure and Functional Diversity Character of Abandoned Farmland in Mingin Oasis LI Chang-le, ZHANG Fu, WANG Li-de, et al.

Microbial Mechanisms of Removal of Phthalic Acid Esters in Purple Soils Revealed Using Metagenomic Analysis ++veseeereereressssmsnsninnnnnne LI Yu-tong, YU Hai, LIU Kun, et al.

*BAI Yu-qiao, SUN Xing-bin, QIU Tian-lei, et al.

*GAO Ya-kun, LI Wei-ming, ZHANG Xu-tong, et al.
Biological Effect of Microplastics with Different Functional Groups on the Bacterial Communities and Metabolic Functions of Zebrafish (Danio rerio) Embryos

.................................................................................................................................................................. YAN Zhen-hua, ZHANG Yan, BAO Xu-hui, ef al.

Air Microbial Contamination and Risk of Respiratory Exposure of Workers in Chicken Farms
Occurrence Characteristics of Microplastics in Multi-environmental Media and Bellamya aeruginosa of Manao River

(1233)
(1243)

(1254)
(1265)
(1274)

(1285)
(1293)

(1598)



	0
	20240346
	01



