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Abstract: To clarifythe hydmchemrcal characteristios“and G0ntrol fagtors of surface and underground water ji ' Huainan miningarea, 115 groups of groundwater and 30 groups

&

_‘...

of surface water saniples werg. “collected, and the hy drogeochemrodl characteriétics of surface water and gmundw ter in Huairidn Mining area were analyzed. Addltlondﬂy, the
hydrachemistry evolution law was discussed by comprehensrvélv using matﬂlemalrcal statistics, the Piper trrangufar diagtam, Gibbs diagram, mineral stability field dragram and
ion 1&[:9 rel aubnshlp, etc. iThe results showed that the groundwater and Kurface waler in the study area were weakl ly alkaline, the dominant anion was HCO; , and the
dorinant cations were Ga " and Na™ "The hydrochemical tfpes of gropndwa.ter-fmd stirface water were dominated by HCO;-Ca type and HCO,-Ca-Na-Mg type, respectively.
The hydrochemical composition of groundwater and surface Waler was mainly ontrolled by rock weathering, as well as by alternating adsorption of cations and evaporation
concentration. Silicate and carbonate minerals were mainly dissolved in the water-rock interaction. The main ions such as Ca®* , Mg>* , and HCO," came from the dissolution
of carbondte rocks. The C1~ , 8027, NO; , and Ca®* were affected by exogenous inputs caused by human activities. The chemical components of groundwater and surface
water in Huainan coal mining area were affected by water-rock interactions and human activities, and groundwater was greatly affected by human activities.

Key words; Huainan coal mine area; groundwater; hydrogeochemical characteristics; water-rock interaction; controlling factors
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3.1 MR AR R KK AL 2E AR
311 FEEFKAFRHE
WF5E X4 T 7K pH {EA T 7. 27 ~8.26 2 ja) (£

1) YA R 7. 74 AR F5084% ; p(TDS) 7E 204. 98
~1278.12 mg- L' Z[A], ¥I{H 568. 75 mg-L~",J&IR
KRSV UL 5y W JE K /N SR R HCO; > Ca®t >
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BTLLHCO; O 3, 8 TR Y BRSO
75,220, okl I FNSO ; BT UL b,
o BH BT G 5t i 1 50 ROk 51 47%,E{Aj7 Na*.
i FeAK T, pH (L FE7. 83 ~ 8. 58 zlﬁm%{ajﬁ
8. 14; p (TDS) # A5 4 FuK 22 A K, HE;.#%ZK’

A 243. 96.~ 102966 ngil.” 20, B 558,54
mg-L~"' %‘{ﬁ ﬁﬂ%f‘ﬁé% %i&?ﬂ;ﬁﬁ)ﬁﬁ
KN %‘zﬂj{l HCO; >_,Na > Cl™ > S02°
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H7 B - S R & 53 BOR 57, 62% , FHk ol €L
U802 5 BB LA Na® 3, o B S - B 1 R 1 4
BN 40. 60% , HR ol Ca** .

_>Ca

£1 PFREMTRKEFHESRIT

Table 1  Hydrochemistry statistical characteristics of various groundwater in the study area

Sl HiH pH TDS K* Na* Ca’* Mg?* cl- S0;”  HCO;  NOy H,Si0,
Max 8.26 1278.12 5.81 212.10  235.87 65.99  268.00 191.16  592.50  180.97 52.38

Min 7.27 204.98  0.12 15. 00 35.73 6.83 1. 06 0.00  186.21 0.50 15.63

(fﬁj?g) Mean 7.74 568.75  0.59 56.71 89. 88 23.10 63. 06 31.51  368.43 18. 83 24.50
Std 0.20 209.06  0.69 36.48 38.01 11.01 64.34 38.07 85.34 31. 67 4.35

CV 2.64 36.76 115.71 64.32 42.29  47.65 102.03  120.84 23.16  168.18 17.75

Max 8.58 1029.66 11.09 255.75 90. 00 36.20 290.69  168.27  475.44 27.47 29. 11

Min 7.83 243.96  0.56 27.09 25.33 12.15 33.68 29.78  161.38 0.50 1.78

(ifi?)() Mean 8.14 558.54  5.07 81.36 55.88 23.24 78.87 64.02  286.21 4.85 9.49
Std 0.20 183.23  2.29 43.03 14.97 6.75 45.10 28.07 81.57 5.88 6. 12

Ccv 2.42 32.81 45.24 52.90 26.78 29. 06 57.19 43.85 28.50 121.22 64. 54

1) Max /Rt KAE , Min 7R fi/IME, Mean /R, Std FnbnifE2s; CV FRAE R 250, ¥07%; pH N TEm,; H

2 {HA SR, K pH, K* |, SO;” A F /Y
SR B EETHTK(P<0.001, 8 3). Hi FAKPH
Ca>* | HCO; F1 H,SiO, A9 & i i 2 & THL oK (P
<0.001). 1M # F 7K b F K H (%) TDS, Mg®*
Cl MKk —3, 25 A .

MR K B BH B - 09 28 S RO T 23.16% ~
168. 18% =[] , 2 [l AE SR . K* L €17, SO2™ Al

AT AN mg-L 7!

NO; X 4 FhE 7 HAF F 2B KT 100%, £ X
PB4 [A) 3 A 22 52 W, SR BB M IX B AR AR
15, AT REAZ 204D T B FR A6 3l 55 2896 Bl 0 5
Wi b F K B NO, Y728 53 R B0 T 100% 4, H
BT T ZBAE 28. 50% ~ 57. 19% Z |A]. 4 B
2 SR LK I IR 32 22 32 W AR 3 15 K . Rl
A 7 it R AR RN 2R R B IR TR R B SR Y X
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IABFFE X i 7K R 27K Hp 45250 2 T A A 5%
FREPGEFERT LLA N (£ 2) Rk TDS 5 Na™ |
Ca’* Mg’* ., Cl™, SO;” fl HCO; HATH i 2 i 1F
A (P <0.01) ,AHIE REUKIK R 0. 573, 0.710,
0.710., 0.750, 0.685 Fl 0.498. 7% B i3 &£ 55 - %f
TDS BT R ; HCO, 5 Na™ Fil Mg® " HoA 311
IEASERR (P <0.01) , FH5C R E 000 0. 744
0.577, 1 5 Ca’* # ¢ A B 8, 58 J5 % A
(CaCO, ) XK HCO; By BTmkE/N; SO 5
Ca®* | Mg’ Fl C1- B B M IEH &P (P <
0.01) , AR EL5H 51 0. 636, 0. 606 1 0. 6005 i
%%ﬁ%xﬁ%%i&rﬁﬁﬁ BREBTHL; Cl° 5"Na* .
o 1 Mg LA A (P £ 0. 01)/ A1 5

éﬂzﬁﬁuyﬁz 0.3224 ‘0. 863 11 0. 594 Tﬁﬁﬁiﬁﬂﬁ%zn

(] 2L A — SR R, T RE S A SRV i R T
NG (B EE R Z, CL- L NO;, HA B ER
TEAHSE M HHE R ALK 0.658 (P <0.01) , % & 3|
NO,; FZE ARG I5 Yer= A HEWT CL- b sh 32
P AKIE S

MK TDS 5 K* Na®, Ca’*  Mg** | Cl™ .
SO;™ A1 HCO; fATEREMIEM KR (P <0.01),
S R B A 0.593, 0.704, 0.528, 0.578,
0.637, 0.721 F11 0. 741. 3R Wik $L &5 X} TDS 1Y BT
BRECK; HCO; 5 Ca™ Al Mg HA & A IEAH GG
(P <0.01) ,MKEE A0 0. 744 F10.757 5 ¥
B =3 Z (e A A — B0 ok R SO 5 K
Na* #1 1 BA BE 0 IEAHHE(P <0.01) ,fHEHR
Bk 0,816, 0. 580 K11 0. 484 5 1A 78 & A % B
Tk FA BRI TR O 5 KA Na B 3%
IR e (Pr<0.01)), *Haé%é&/\”ﬂﬁeo’ 539 gl
0.919 T’é%ﬁiﬁ‘-ﬂi%zm}_%ﬂé/}? —3 %%ED%&H‘
VR I B 7 i SRV BB I LA cazv%n Mg“
WHA B E MM (P <0.01), CEX
0.810,%MH ca”%n Mg“aﬁﬁ e

F2 ﬁwﬁfﬁﬁk*aﬂ%@k*ﬂ¢%¢ﬂﬁ;@%ﬂl> ’

"Table 2 Correlation LOfolLlCHtS of hydro(,hemlca]u parameters of groundwdter a}ld surfdce wﬁ}er in the study area

H2 .Sj'OS

= pH TDS 1<+ Na* Ca?* Mg?* L al- S03~ HCO; NOy
i pH i 1 | J ; g
£ ¥\ s _oste 1 Py
L R AT R TR
CNat P -0.113 0.573  0.163 1
/ Ca®* -0.663™ 0.710™ 0.124  0.064 1
K Mg** -0.417* 0.710™  0.284* 0.437™ 0.511* 1
cl- -0.533™ 0.750™ 0.215% 0.322°" 0.863* 0.594"" 1
802~ -0.467™ 0.685"  0.256* 0.449* 0.636* 0.606* 0.600* 1
HCO; ~0.161  0.498* 0.096  0.744** 0.056  0.577* 0.086  0.279* 1
NO; ~0.483™ 0.632™ 0.054  0.345% 0.662* 0.417* 0.658** 0.482" 0.099 1
H,Si0;  -0.309* 0.071 0.180 -0.094 0.254™ 0.024  0.166  0.212* -0.088  0.078 1
pH 1. 000
TDS -0.273  1.000
K* -0.040  0.593™  1.000
Na* -0.288  0.704* 0.443* 1.000
Ca®* -0.18  0.528* 0.301 -0.075 1.000
HigK Mg?* 0.095  0.578* 0.202  0.059 0.810* 1.000
cl- -0.309  0.637™ 0.539** 0.919*-0.097  0.005  1.000
802~ -0.046  0.721™ 0.816* 0.580** 0.322  0.331  0.484** 1.000
HCO; -0.222  0.741™ 0.148  0.394* 0.744* 0.757* 0.185  0.438"  1.000
NO; -0.045  0.229 0.636™ 0.009 0.230  0.087  0.092  0.342  -0.036  1.000
H,Si0;  -0.537* 0.487* 0.213  0.401* 0.416* 0.181  0.268  0.280 0.586* 0.235 1..000

1) s FIRTE 0. 01 K- BFEAR, = FRTE 0. 05 KFBFEME

3.2 FEEFORELAA
3.2.1 AKCAAHEAERIALE

MR K S K 5 A Z 8] 1) 7K A A B AT
PAB 7 K Ak 2 AR AL 2. Gibbs [ RT LA R 22 1

(Na*

KT | A0 WAL FNZE e vk 4 VR G R 7K
BT ORIEAYSZ IR 2 NE S AT, PHES F Na*/
+Ca’t)TE0.14 ~0.89 Z[a], HEF Cl~/
(Cl~ +HCO; ) 7E 0.01 ~0.65 Z[]. # F /K FiHh
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Fig. 6 Silicate stability field groundwater and surface water in the study area
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Table 3 Rotational composition of groundwater and surface water in the study area

EN. W
Eiztun HFK(n=115) K (n =30)
PC1 PC2 PC3 PC1 PC2 PC3 PC4

pH ~0.710 -0.035 -0.295 0. 027 -0.145 0.021 ~0. 890
TDS 0.766 0.532 0. 053 0. 600 0. 684 0.227 0. 200
K* 0. 024 0.253 0.767 0.152 0.513 0. 804 -0. 054
Na* 0. 166 0.875 -0.042 0.042 0. 957 -0.014 0.219
Ca’* 0.942 -0.031 0.128 0. 893 -0.138 0.248 0.210
Mg’ * 0.538 0. 615 0.169 0.939 0. 044 0. 055 -0.130
cl- 0. 883 0.148 0.102 -0.084 0. 924 0.098 0. 180
S02- 0. 659 0. 382 0. 266 0. 356 0.641 0.514 -0. 074
HCO; 0. 025 0. 909 0. 005 0.879 0.279 -0.107 0.281
NO; 0. 806 0.129 -0.131 0.012 -0.059 0.927 0. 134
H,Si0, 0.198 -0.240 0.714 0.332 0. 196 0.148 0.787
FRAEAY 4.199 2.561 1.334 3.082 3.071 1.929 1. 698
TR/ % 38. 168 23.278 12.123 28. 021 27.914 17.539 15. 437
ERTTHRE/ % 38.168 61. 446 73.570 28.021 55.935 73.474 88.911

1) BAATHRom FEY SR



11 1 XI5

R R DX 2K L T AR AL A AR AE B A5 D 3R

6047

ML T K Piper —ZEEITTHI (I 4) , KoK fhai2k
I EZLL HCO,-Ca- Mg Bk 32, F B M K 52 K A
AEAEFR W i H HCO, | Ca®* il Mg™* MR R
FRRERRIEE T, SO K PCL RS T IR R
FHRK A A AR G e OK 152 . PC2 F2 B LA
TDS, Na®, Cl~ Ml SO}~ A ¥, Hy 22 ik R H
27.914% AR5 B+ Ho Al S O R WA (& 10
B 11) KA o0 32 A Eh il BT L PC2 &
BT NG B Rg T A B KA A B .
PC3 EE LI K* Il NO; N E, HF Z 5Tk RN
17.539% , H W3 HA W 2 0 IEAROCHE (% 2) K™ Al
NO; ZE TR AN A5 T5 7K & 2
FEHERT AR W0 5 X Al A 7 LU A8 | o
BB BPARANE A RE R 3 B PC3 REE T AL G 3h 4
J\*?ﬁz‘ﬁﬂ#ﬂﬂ%%kﬂﬁ?ﬁﬂn PC4 EE DL H,Si0, N
L K2 BTRR N 15.437%, 5 1T K24, P4
FRER T RERR ER A1 i o) Hh R KK fh 2 40 \E’ﬁ M.

4 #it

(J)/Er‘ﬁk%@’“l:im?m%ui&%%k pH £ 7 7. ,27 e

8. 58 i, éﬂiiﬁs‘a’mﬁ M. p(TDS) %+ ?354 98 .
127812 mg-k ) J%/MJ( ﬂﬁ?ﬁﬂ)’n%ﬁﬁ %ﬁﬁnﬁq
B T4/ Ca®* MHHCO, , AKAL2ELL HGO, -Ga 1)

E ;;Mtﬂ‘;’s%ﬂgh Cl-Ca - Na —HCOy-Ca - Mg —
HCOL-Na Bz s 85 ﬂﬂ%@kﬁu?ﬁl‘ﬁ%%%ﬁﬁf

ﬁ&;%%i—mﬁ Na 45 Ca>* Fl HCO; , K Ak S 1)
HCO,+Ca-Mg Jy 3, K2 2K AU i HCO;-Ca —Cl-Na
T AR R

(2) WEFHED DX Hl T K FL e K A2 1 5 52
ARSI B s i FH R s R W NS T
AR R ILE 2. B8 A Fhii il 2 Ca®r | Mg™*
FHCO, By EEoRIE,; ZBARA (IaEh, B
FRERSE ) VAT Na* Ml C1™ | Ca®* H1 SO;~ A A [
B B BTk , NI ik i i A IR AR CL- | SO;
NO,; il Ca®* & B — & B2 . Hith /K52 A0 5
AL

(3) MEm B X M T 7K Ca®* | SO, CL™ Al
NO; ZA I K | Ak sh 4 NG s, Na* |
Mg Fll HCO, FEZR 5 T iR 45 4 i /K 45 AH B A
ﬁH K™l H,Si0, U8 F & R £ A ¥ . #b oK
Ca>* | Mg’ Fl HCO, Mk iR £k 75 1 /K 5 AH HAE H
TDS. Na* . Cl” 1 SO; W& H T NG sh 5 T /)
FERKCE M AR, KT M NO, R JE T AR 3
A1 TG K S NZEIE B, H, 810, F8 kIR TR Eh &
.

(1]

(2]

[3]

[4]

[5]

(6]

[10]

S 30k

BRatll, B8, BifE, &, KWk _b ik A 24 R AR
BHAERRRBILLI]. M Biei¥, 2022, 68(5): 1853-
1862.

Chen J P, Jiang S J, Yang X C, et al. Study on hydrochemical
characteristics and controlling factors of the upper reach of Dagu
River Basin[ J]. Geological Review, 2022, 68(5) ;: 1853-1862.
LR, BT, W, S TN R KA R R
FIRFE M T]. HER:, 2021, 42(11) ; 5375-5383.
Peng H X, Hou Q Q, Zeng M,
characteristics and controlling factors of groundwater in the
Leizhou Peninsula[ J]. Environmental Science, 2021, 42(11):
5375-5383.

WHBRRR, TR, RIS, 4. BRIV D/ B PR B %
ARORAL S SRR R R R [ 0]. 3R BER e, 2022, 43
(4): 1885-1897.

TuCL,
characteristics and control factors of Xiaohuangni River Basin in
Environmental Science,.__2022, 43

et al. Hydrochemical

Yin L H, He C Z, et al. Hydrochemical composition

the upper Pearl River[ ] ].
(4).1885-1897. e -
A, B, T SORE, 45 0T FeakeHy R ok 0K
LB E R PR P [ ] RBERE, 2022, 48 (1) 220-
2. 1§ |\ Ve =

Li SJ, Han'X, Wang WH et al. Hydrochem'i.cal‘ .(jl{aracte.nistics
and coniroﬂmg Ia(:lora of surface water and gﬂf.oundw:l.l‘epr‘m’ljn
Wudlng Rlver E'asm JL] Fr\vlronmenlal Science’, 2022 43(])
220- 229 =

i, fFPTIIE I . (r'%ﬂ{uubﬂiEPiKﬂﬁl:i’[tTﬂdt%fh_,
ECHARIEA T (] PRI, 2021, 42(2) ; 766-775. &
Zheng T, Jiao T L, Hu IB, et al. Hydroghemlcdf Bngractegifics
and origi?:l of groundwater in the central Guohe River Basin[ J].
Environmental gcience, 2021 ,‘.42(2) . 766-775.

FRII, TAKEE, B, A B LK R
BTRHMERHAERIERLI]. R, 2014, 35(9) : 3315-
3324.

Zhou J X, Ding Y J, Zeng G X, et al. Major ion chemistry of
surface water in the upper reach of Shule River Basin and the
possible controls [ J]. Environmental Science, 2014, 35(9):
3315-3324.

BFRLL, WEEE, EEME, & Ui R K KA 2 R
FARERHGE R [T]. HEERMF, 2022, 43(10) ; 4440-
4448.

Zhao C H, Shen H Y, Wang Z H, et al. Hydrochemical and
isotopic characteristics in the surface water of the Fenhe River
Basin and influence factors[ J]. Environmental Science, 2022,
43( 10) 4440-4448.

F, KA VPR, AF. SR X SR K A A R RAE
&f%’].?%ﬁ[ﬂ. R, 2021, 42(10) « 4772-4780.
Wang J, Zhang H B, Xu J L,
characteristics and controlling factors of surface water in the
Environmental Science, 2021, 42 (10):

et al. Spatial hydrochemical

Yancheng area [ J].
4772-4780.
BRI, EA, XA, 5. FHE# sl X R4 K
IR SO R 3 Hr [ 0] BRIEERLS: ) 2021, 42(7) : 3223-
3231.

Cui Y H, Wang J, Liu Y C,

characteristics and ion origin analysis of surface groundwater at

et al. Hydro-chemical
the Shengjin Lake and Yangtze River interface [ J ].
Environmental Science, 2021, 42(7) ; 3223-3231.

PR, RN, SR, 45, TEE XN KA A T AR
AEBIE MBI T]. SR5REE, 2020, 41(9) : 4011-4020.



6048 7D 53

=2 14 %

[11]

[12]

[14]

[15]

(1677

_+ in the Nanchong ared Southwestern Chma[']

[17];

[18]

[19]

[20]

[21]

[22]

4 202"1 147186. = 4 -

CuiJ Q, Li X Y, Shi H B, et al. Chemical evolution and

formation mechanism of groundwater in Hetao irrigation area[ J].
Environmental Science, 2020, 41(9) ; 4011-4020.

O, GWEE, RA TR, SRR S X R K Ak
FRIE SR M [ )], K BEIR 5K TR 44k, 2022, 33(2):

85-92.
Lu H, Zeng Y Y, Zhou J L, et al. Hydrochemical characteristics
of the groundwater in Qimantage area of Xinjiang and the
formation causes [ J ]. Journal of Water Resources & Water
Engineering, 2022, 33(2) . 85-92.
Fan B L, Zhao Z Q, Tao F X,

carbonate ,

et al. Characteristics of
evaporite and silicate weathering in Huanghe River
a comparison among the upstream, midstream and

Journal of Asian Earth Sciences, 2014, 96, 17-

Basin;
downstream|[ J ].
26.

Li Z, Xiao J, Evaristo J,

hydrochemical characteristics and controlling factors of streamflow

et al. Spatiotemporal variations in the

and groundwater in the Wei River of China[J]. Environmental
Pollution, 2019, 254, doi: 10.1016/j. envpol. 2019. 113006.

Wang Y H, Li P Y. Appraisal of shallow groundwater quality
with human health risk assessment in different seasons in rural
areas of the Guanzhong Plain ( China) [ J]. Environmental
Research, 2022, 207, doi: 10. 1016/j. envres. 2021. 1];-.22“10.

Qu S, Duan L M, Shi Z M,
and driving forces of groundwater quality“.and pote‘;l.tial health

risks of sulfate i/ “a coalfield, northern Oidos Basin, Chinal-J7"

et al. Hydrochemical assessments

~Seience of the 'Total Environment, 2022 835 ‘doi ;' lO lﬂlG/ﬂ 5
scitotenv. ?ﬂZZ 1‘155519 W

Zhang Y H, 'Dal Y'S
land potentlal healfh risk appraisal of nitrate enr].ched groundvfater
SuenﬁJe of the
IO'I. 1916/3.

, Wang Y, et al -’*Hydr()rhemlstry l_qua‘]_l ity

Total Environmient, 2021, 784, doi 1
Zhong-C H| Wang H Yang Q C. Hydrochéml(al mterpretat}o
of‘.groundwater 11’ Yinchuan Basin using self-organizing maps and
Hierarchical clustering[ J]. Chemosphere, 2022, 309, doi: 10.
1016/j. chemosphere. 2022. 136787.

Rahman A T M S, Kono Y, Hosono T. Self-organizing map
improves understanding on the hydrochemical processes in aquifer
systems[ J]. Science of the Total Environment, 2022, 846, doi:
10. 1016/]j. scitotenv. 2022. 157281.

AR, BARE, PREFI, S W SR K SCHL IR AL 2A AR
SRR )], KSCHL P T AR M 5T, 2014, 41(6) : 32-37,
50.

Zhang J, Li Y S,

characteristics and source identification ;

Lin M L, et al. Hydrogeochemistry
a case study in the
Zhangji coal mine in Huainan[ J]. Hydrogeology & Engineering
Geology, 2014, 41(6) ; 32-37, 50.

ETH, XA5E, XUH. WERE H T KK Al 2723 ) 23 A K
FORIAENILT]. ST S, 2019, 47(5) ; 40-47.
Wang Z T, Liu Q M, Liu Y. Spatial distribution and formation of
groundwater hydrochemistry in Huainan coalfield [ J]. Coal
Geology & Exploration, 2019, 47(5) : 40-47.

WYY, BRE, R, . WEREET X EE K EKE
IR BN ()], HuBR 5 FREE, 2020, 48 (4): 432-
442.

Huang W W, Jiang C L, Chen X, et al. Chemical characteristics
and genesis of deep groundwater in the Xinji mining area[J].

Earth and Environment, 2020, 48(4) . 432-442.

I, VPGSR, Anesu M. RSB DXCER K AL A ARAE K
HIE WML BT FE [T]. HER 5 3R 58, 2021, 49 (3) . 238-

scgtotenv.

(23]

[24]

[25]

[26]

[27]

[28]

[30]

[31]

249.

Yang T T, Xu G Q, Anesu M. Chemical composition of karst
groundwater of Panxie coal mining area in Huainan and its
formation mechanism [ J ]. Earth and Environment, 2021, 49
(3): 238-249.

S A, WERED X LU M BRI R W A AR [ T].
BT, 2018, 28(4) : 299-302.

Chai Y L. Discussion on assessment method of mine geo-
environment impact in the Huainan mining area[ J]. Geology of
Anhui, 2018, 28(4) : 299-302.

S, AT R VR 2 MR K K Ak 2 R A R G R R
[J]. FRXEIHS5HEL, 2021, 35(3) : 80-87.

Meng Q. Hydrochemical characteristics and controlling factors of
the shallow groundwater in the midstream and downstream areas of
Shiyang River Basin[]J].
Environment, 2021, 35(3) : 80-87.

Piper A M. A graphic procedure in the geochemical interpretation

Journal of Arid Land Resources and

of water-analyses[ J]. Eos,
Union, 1944, 25(6) : 914-928.
W, A, B¢, % mmaadc - J5xA T AL
FEAE BB )], BRBEALsE, 2022, 41(4),,_1-6'67 1379.

Yang R, ZhouJL Wei X, et al. Hydro(,hemlcal thrdcferlsn(,s

and evolufion Tof groundwater in the eastern plaln

Transactions American Geophysical

“Hotian
Prefecture, Xm]lang[] lhnvlronmental Chemlslr}x-" 2022 41
(4): 1367-1379,~ ﬂ 4

T4, Jok& sy’ itl:.T‘il"J . ﬁ7kﬂlﬁ?§%ﬂ?ﬂ#(bﬂ§iﬂ%ﬁﬁ
1o T A LRI Y 0T ). SREEREE, 2019, 40(8) .
1236- 1544 g« PR
He 1,/ Zbang Y' K,y Zhao Y Q, . I‘fydrochemicﬁT
charac':leriélll‘;:s and p(‘)sslible controls of groundwater inthe

et al.

Xialatuo Basin section of the Xianshui river[ J]. Environ“r"r‘lgntal
Sciencel 2019, 40(3) ; 123641244,
vk, BT, 2R, AR PRI K b A A R

HIFEZEI]. HEERE, 2017, 38(11) ; 4537-4545.

Zhang T, Cai W T, Li Y Z, et al. Major ionic features and their
possible controls in the water of the Niyang River Basin[]].
Environmental Science, 2017, 38(11) ; 4537-4545.

Wu X, Zheng Y, Zhang J,
groundwater processes in an inland agricultural area with limited
data; a clustering approach[ J]. Water, 2017, 9(9), doi: 10
3390/w9090723.

B, I, SRR, 5. AR PR A KA A
)5 AR AE BT T]. HeER 53R, 2014, 42(3) : 297-305.
LuoJ, An Y L, Wu Q X, et al. Spatial distribution of surface
water chemical components in the middle and lower reaches of the
Chishui River Basin[ J]. Earth and Environment, 2014, 42(3) :
297-305.

BEW, Tk, wEE, & LAA

et al. Investigating hydrochemical

IRV U7 g H X 4

HKAKALSE AR RIE LB [ T]. 23R, 2021, 95(6)
1973-1983.
Wei S M, Ding G T, Yuan G X, et al. Hydrochemical

characteristics and formation mechanism of groundwater in
Yi'nan, east Wenhe River Basin in Shandong Province[ J]. Acta
Geologica Sinica, 2021, 95(6) : 1973-1983.

Gibbs R J. Mechanisms controlling world water chemistry [ J].
Science, 1970, 170(3962) : 1088-1090.

LiZ]J, Yang Q C, Yang Y S,

interpretation  of

et al. Isotopic and geochemical

groundwater under the influences of
anthropogenic activities[ J |. Journal of Hydrology, 2019, 576
685-697.

Marandi A, Shand P. Groundwater chemistry and the Gibbs



pUliE

R R DX 2K L T AR AL A AR AE B A5 D 3R

6049

[37]

[38]

[39]

[ 40..}‘

A4):3-30. ri A Y

.urbanlzed regmn[] Journal of Contaminant

LS

[d1 ]

"imfzﬁxl[p

diagram[ J]. Applied Geochemistry, 2018, 97 209-212.
A, DA, R, S MK TR K AR R AE K
IREPLHIBTFEL)]. HFHETE, 2022, 68(4) : 1555-1566.
Yuan L, Jiang S J, Wang D S, et al. Study on hydrochemical
characteristics and formation of groundwater in urban district of
Suzhou[ J]. Geological Review, 2022, 68(4) : 1555-1566.
XU, BETE, 2N, %T}iﬁﬂﬁﬂ?ﬂﬁ LAY b R AKOE B
TER: Dhegionin S h (1], SRR, 2019, 33(2):
440-450.

Liu H, Kang B,
inverse geochemical modeling:

Geoscience, 2019, 33(2) . 440-

[43]

[44]
Shen J H. Formation of groundwater based on
a case study from the Sixian
County, Anhui Province[ J].
450.
Tardy Y. Characterization of the principal weathering types by the
[45]

from and  African

Chemical Geology, 1971, 7(4). 253-

geochemistry of waters some European
crystalline massifs[ J ].
271.

KR, R, BT, 5. BRI X H TR KK ST
BRI EARFAEL 1], FREERR:, 2020, 41(11) ; 4924-4935.
Zhang H X, Wu Y, Luo W Y,
investigations of groundwater in the Lingbei area,
Peninsula[ J]. 2020, 41 ( 119+ 4924-
493s. (F o
Gaillardet J, Global silicate
weathering and CO, consumption rates ~deduced” from the

chemistry of large rlveri[ J]. Chemical Geol‘ogy, 1999 159('1—

et al. Hydrogeochemical [46]
Leizhou

Environmental Science,
et al.

Dupré B, Louvat P,

[47]

WuY, Lud Z H' Luo W, et al. Multiple .iSutdpe ockmﬂfn-;:try

and hydrog}f-‘mlcal monitoring of kafst wa{er ina rap],dl
Hydmlo v, 20‘18

218 44158, s

RiEEE | AT jz?—ﬂ%hjzmﬁﬁﬂykﬂmﬂﬂ

HRBRPE, 2020, 41(5) ; 2087-2095. | &

[48]

Tang,.G Ly 'Zheng X Q Liang Y P. Hydrochemlca] charagterist

[42]

and fnrmatlon catses of ground karst water systems in the Longzici
sprmg catchment[ J ]. Environmental Science, 2020, 41(5):
2087-2095.

b, BRAETT, XISCE, AF. BRILIR BT K HU R AL E RRE S
TERRER A A —— XA R AR E (], R 5 35
2017, 45(4) : 390-398.
YuC, Xu Z F, Liu W J,

Hanjiang River,

[49]

et al. River water geochemistry of

implications for silicate weathering and sulfuric
2017, 45(4):

acid participation[ J]. Earth and Environment,

390-398.
E‘uﬁfﬂﬁ THFY, R, F UM KL KK AL
fE&p‘%??Eﬁﬁ*ﬁ[J] WEERL, 2015, 36(5) : 1565-
1572.
Li JM, An Y L, Wu Q X, et al. Hydrochemical characteristics
and sources of Qingshuijiang River Basin at wet season in
Guizhou Province [ J]. Environmental Science, 2015, 36 (5) :
1565-1572.
Wgk, wif, B, A RIS KK AL SRR KB B
BLEI[T]. BlEHEAR S TR, 2021, 21(9) : 3505-3512.
Yang ¥, Gao B, Ge Q, et al. Hydro-chemical characteristics and
formation mechanism of groundwater in Xinjiang River Basin[ ] ].
Science Technology and Engineering, 2021, 21 (9 ). 3505-
3512.
TUUE, DBk, (M. A By rE S T Ak b
TR S Ak [ ], TR IXHFE, 2009, 32(6) ; 948-957.
Ding Z Y, Ma J Z, He ] H. Geochemical evolution of
groundwater in the southwest of Tengger Desert, NW of China
[J]. Arid Land Geography, 2009, 32(6) ; 948-957. _
Aeth, Wi, SRR, 5. SN E0 K A SR AT K B ok
VML) Lo HOBR SEREE, 2021, 49(1) ¢ 324k [
Yu W, Yang H Q GuoJY, et al. Hydrochemiéél (}H::ll"dcﬁfl‘ibticb
and major| 10n “sources of lake Caohai in Gu1zh0g} Prov cal J].
Earth and JLIerronment 202] ,49(1): 32-41
SO, AN X%, PP Bﬁﬁﬂﬁ’ﬁkﬁz&iﬁ}ﬁ%
(S ?Hﬁaﬁ{ﬂ 7{<7’|=IJ7J<FE%§/M ) 2022, 53(3)
49-60. :" ) et .-
Jia C, Wang C, [LidhS,” Study on hydrogeoghemi‘"al
charact_ﬁ;uiﬁtic% of groundwater in the alluvial plaln of weqteﬁ'l
Jinan'[ ]
2022, 53(3) : 49-60. iF
SRR, SRAREE, BRI, S5 IR H 2K R R K A5
YeRFEDTSELI]. PEIRERLE, 2014, 34(1) : 170-177.
Zhang Y L, Zhang Y Z, Zhang Y,
nitrate in surface water and groundwater in the Hun River Basin
[J]. China Environmental Science, 2014, 34(1) . 170-177.
€30, XS, ¥, . TR BRI = A
T KIRAF R AR R UA ()] FRBERME, 2022, 43(10)
4449-4458.
Li X L, LiuJ T, Han Z T, et al. Characteristics and causes of
high-manganese groundwater Delta
urbanization[ J]. Environmental Science, 2022, 43(10) ; 4449-
4458.

'et al.

.. Water Re&ources and Hydropower hnﬁlneeﬂn

et al. Characteristics of

in Pearl River during



HUANJING KEXUE Vol.44  No.11

Environmental Science (monthly) Nov. 15, 2023

CONTENTS

Elucidating the Impacts of Meteorology and Emission Changes on Concentrations of Major Air Pollutants in Major Cities in the Yangtze River Delta Region Using a Machine Learning De-weather

MELhOU #+#+eeereersenesmennenten ettt h ettt b bbbk ek e bbb FU Wen-xing, HUANG Lin, DING Jia-hao, ef al. (5879)
Impact of Emission Reduction in Different Sectors on Air Quality and Atmospheric Temperature in Eastern China «+«eeseessessesssenenensisnicnennnes LONG Zi-yu, ZHU Jia, LI Ke, et al. (5889)
Analysis of Spatio-temporal Characteristics of Air Quality, Meteorological Impact, and Emission Reduction Effect During the Winter Olympics in Beijing-Tianjin-Hebei and lis Surrounding Areas

............................................................................................... HOU Lu, ZHU Yuan-yuan, LIU Bing, et al. (5899)
Emission Trends and Reduction Potential of VOCs from Printing Industry in China - *+ LIANG Xiao-ming, WU Peng-zhen, CHEN Lai-guo, et al. (5915)
Analysis of VOCs Emission Characteristics and Emission Reduction Potential of Typical Industries in Jinan, China -+ WU Wen-lu, SHAN Chun-yan, ZHAO Jing-lin, et al. (5924 )
Pollution Characteristics and Source Apportionment of Volatile Organic Compounds in Lishui Area of Nanjing ««+eseeserrereeeeesenneens RUAN Zhao-yuan, YAN Ou, WANG Ti-jian, et al. (5933)
Spatio-temporal Change in City-level Greenhouse Gas Emissions from Municipal Solid Waste Sector in China During the Last Decade and Tis Potential Mitigation ««+«+s«ssessessesenesessennenees

++++ ZHANG Ting-xue, GAO Shu-dan, TENG Xiao, et al. (5946)
Spatiotemporal Distribution Characteristics of Air Pollution and Health Risks in Key Cities of China «++++++++++++ +++ TU Pei-yue, YANG Huan, CHEN Lan-zhou, et al. (5954)
Spatial and Temporal Variations in PM; Concentration and its Correlation with AOD in China from 2014 to 2017 YUAN Li-mei, MA Fang-fang, BIAN Ze, et al. (5964 )
Characteristics and Generation Mechanism of Secondary Inorganic lons in PM, 5 in Changsha-Zhuzhou-Xiangtan City Group «+«+-e+ssreeresreseveeees MA Jie-li, LUO Da-tong, LIU Xin, et al. (5975)
Characteristics and Cause of PM, 5 During Haze Pollution in Winter 2022 in Zhoukou, China «+«+esseseeresressenrsnenssnsnnsesnnseees MA Ying-ge, YANG Lu, DI Rui-miao, et al. (5986)
Characterization and Source Apportionment of Polycyclic Aromatic Hydrocarbons in PM, s in Lanzhou MA Ke-jing, SUN Li-juan (5997 )
Characteristics of Atmospheric Dust Fall Pollution and Its Chemical Composition and Mass Reconstruction in Mentougou District of Beijing ++++++++++- WANG Zhi-yao, YAO Qi, LU Fu, et al. (6007)
0Ozone Pollution Characteristics and Formation Mechanism in a Typical Tropical Seaside City =~ +++sssessessessssssssemsnmenininnnnnen HAN Shu-yan, ZHANG Xin, XIE Rong-fu, et al. (6015)
Hydrochemical Characteristics and Control Factors of Surface Water in Kuaize River Basin at the Upper Pearl River TAO Lan-chu, CUN De-xin, TU Chun-lin, et al. (6025)
Hydrochemical Characteristics and Control Factors of Surface Water and Groundwater in Huainan Coal Mine Area «ereeseeeeererseneeiesienens LIU Hai, KANG Bo, GUAN Zheng-ting, et al. (6038 )
Hydrochemical Characteristics and Pollution Source Identification of Groundwater in Plain Area of Barkol-Yiwu Basin +«eeseereereeeeees JIANG Feng, ZHOU Jin-long, ZHOU Yin-zhu, et al. (6050)
Identification of Nitrate Source and Transformation Process in Shallow Groundwater Around Dianchi Lake —«+«toveeeeeesessesneesenees CHEN Qing-fei, CHEN An-giang, CUI Rong-yang, et al. (6062)
Analysis of Influencing Factors on the Accumulation and Distribution of Heavy Metals in Soil of a Typical Lead-zinc Mine Watershed +-+++++ PAN Yong-xing, CHEN Meng, WANG Xiao-tong (6071 )
Heavy Metal Pollution and Health Risk Assessment in Karst Basin Around a Lead-Zine Mine +-++- +++ LIAO Hong-wei, JIANG Zhong-cheng, ZHOU Hong, et al. (6085)
Spatial and Temporal Distribution Characteristics of Heavy Metals in Main Rivers Sediments and Ecological Risk Assessment in Kaifeng City »««rveeerereerersenememenensnnenennnnnennnens

............................................................................................................................................................ DING Ya-peng, LU Xi-hao, WANG Xiao-jing, et al. (6095)
Evaluation and Prediction of Environmental Capacities of Heavy Metals in the Surface Sediments of Lakes in Huoqiu County =~ +:esvereereeesesereees LIU Hai, WEI Wei, SONG Yang, et al. (6106)
Metabarcoding Profiling of Phytoplankton Communities Associated with Algal Blooms and Determining Related Drivers in Baiyangdian Lake -+ CHEN Ting, DU Xun, CHEN Yi-yong, et al. (6116)
Driving Factors Analyze of Phytoplankton Community by Comparison of Population and Functional Groups and Water Quality Evaluation in Dongling Lake ~ «+eseseereereesesenenseniniincnnnn

............................................................................................................................................................ YAN Guang-han, YIN Xue-yan, WANG Xing, et al. (6125)
Distribution Characteristics and Environmental Driving Factors of Cyanobacteria Community in Impounded Lakes and Reservoirs in Shandong on the East Route of South-to-North Water Diversion

PROJECL 40051140001 WEI Jie-lin, CUI Yusjing, LI Yi-zhen, et al. (6137)
Characteristics and Ecological Risk Assessment of Pharmaceutical Active Compounds in Guangdong Provinge «+:++«+seeseesessererseneeenenenees LUO Jia-hao, WANG Yu-kai, YUAN Ke, et al. (6149)
Characteristics of Microplastic-derived Dissolved Organic Matter( MPDOM) and the Complexation Between MPDOM and Sulfadiazine/Cu? ¥ »+:seceeseeessessememseiseieiniiniiniiiiniiniines

.................................................................................................................................................. WANG Xiao, YAN Cai-xia, NIE Ming-hua, et al. (6159)
Photodegradation of Plastic Blends in Seawater and Its Risk to the Marine Environment ZHANG Hong-yu, GAO Jia-wei, CHEN Si-bao, et al. (6172)
Preparation of Iron-improved Blue Algae Biochar and lis Co-adsorption Mechanism for Phosphorus in Surface Water «++eseesereereeenereeenens HAN Jie, HUANG Xin, YANG Kun-lun, et al. (6181)
Estimation and Critical Source Area Identification of Non-point Source Pollution Based on Improved Export Coefficient Models: A Case Study of the Upper Beiyun River Basin ««+:«+sesseeeeees

............................................................................................................................................................ LI Hua-lin, ZHANG Shou-hong, YU Pei-dan, et al. (6194)
Characteristics of Bacterial Community Structure in the Sediment of Rural Black and Odorous Water Bodies +++veeseeeeeersevsenseseinsnnn REN Hong-wei, TIAN Yan-fang, LU Jin-xia, et al. (6205)
Impacts of Human Activities on the Net Primary Productivity of Vegetation in Chengde’s Transitional Region from Plateau to Plain in the Context of Climate Change ~ ++«+esserreeeressesnensenees

SHAN Zhen-dong, LIU Dun, LUO Han, et al. (6215)
Meta-analysis on the Effects of Nitrogen Addition on Soil Organic Carbon Content in Terrestrial Ecosystems «+++++++* ++ YANG Ling-fang, KONG Dong-yan, DIAO Jing-wen, et al. (6226)
Effects of Biochar Application on Soil Organic Nitrogen Component and Active Nitrogen in Eucalyptus Plantations After Five Years in Northern Guangxi «++«+sessesserseeeesenenseenenennnnens

CAO Yang, SHEN Yu-yi, CHEN Yun-shuang, et al. (6235)
MAO Wan-giong, XIA Yin-hang, MA Chong, et al. (6248)
LIU Yuan, WANG Zu-cheng, LIU Mei-hua, et al. (6257)

LIU Wei, LI Yu-xin, RONG Sa-shuang, et al. (6267)

Response of Organic Carhon Mineralization to Nitrogen Addition in Micro-aerobic and Anaerobic Layers of Paddy Soil

Effects of Conservation Tillage on Herbicide Residues in Maize Field Soil

Research Progress on Toxicity of Microplastics in Soil to Terrestrial Plants and Their Degradation Mechanism -+

Distribution Characteristics and Risk Assessment of Microplastics in Soil in Danjiangkou Reservoir Area of South-to-North Water Diversion Project — «++eeseereeessserensenmenensininennn
etal. (6279)
Accumulation Characteristics, Sources, and Health Risks of Soil Lead of Urhan Parks in Beijing ««+«+essesresrerseesenneneenes AN Jiang-mei-duo, ZHANG Rui-ging, GUO Guang-hui, et al. (6287)
Vertical Migration Characteristics and Fate of Heavy Metals from Zinc Smelting Slag in Soil Profile «+:++sereeseeerernesseesenenneens YANG Ai-ping, WANG Xiao-yan, XIAO Xi-yuan, et al. (6297)

Ecological Risk Assessment and Migration and Accumulation Characteristics of Heavy Metals in Farmland Soil-crop System from Typical Pyrite Mining Area «+:«+«sssesseseesesseneseenenenennens
.................................................................................................................. CHENG Xiao-meng, ZHAO Chen, WU Chao, et al. (6309)
Interaction and Transport Characteristics of Lead and Cadmium in Different Soil-wheat Systems »«++xtseteseeseressimienienieiinnen. KOU Meng, FAN Yu, SU Meng-xian, et al. (6319)
Distribution and Transport of Cadmium and Arsenic in Different Aboveground Parts of Wheat After Flowering *++ WANG Qiu-shi, HUA Gui-li, LI Xiang-yu, et al. (6328)

Effects of Vegetation Types and Seasonal Dynamics on the Diversity and Function of Soil Bacterial Communities in the Upper Reaches of the Heihe River -+-«+eosesserseeesesenensninincnnnnn
..................................................................................................................................................................... WANG Zhu, LIU Yang, WANG Fang, et al. (6339)
Ecological Responses of Soil Bacterial Communities to Heavy Metal Contamination Surrounding a Typical Coal-based Industrial Region +«++++++++ ZHENG Dan-feng, LIU Di, SU Chao, et al. (6354)
Effects of Aeration Methods on Microbial Diversity and Community Structure in Rice Rhizosphere ««+«ssessessesererennenmsinenenens XIAO De-shun, XU Chun-mei, WANG Dan-ying, et al. (6362)

Response of Nitrification Potential and Ammonia Oxidation Microbial Community in Purple Soils to the Application of Biochar Combined with Chemical Fertilizer and Manure

, Microbial Activity, and Community Characteristics of the Rhizosphere Soil of Codonapsis pilosula ~— «++++++++sseseesseseeneeneens
YANG Yang, LI Hai-liang, MA Kai-li, et al.
LUO Shan, HU Jin-sheng, TANG Xiang-yu, et al.
Relationship Between Carbon Emissions and Economic Development of Industrial Parks Based on Decoupling Index ««+«+xesseseesessesnessnesnennenes CHEN Si-yu, LIU Jing-ru, SUN Guang-ming
WANG Xiao-bo, LIU An-qi, ZHONG Hui-giong, et al.

Effect of Continuous Cropping on the Physicochemical Properti

Effect of Manure Application on the Adsorption of Antibiotics to Soil

6412
6421

—~ e~~~

Characteristics of Municipal Solid Waste in Some Urban Agglomeration in the Past Five Years -+



