’im:w 0250-3301' m EN'HCKHDV
& ) ;-umu \G KEXUE
- . _-" "

2020

Vol.41 No.7 |
$41% ET7HI




w % # 3 FalE BT

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2020 4£ 7 A 15 H

H &
ol L e N 1 LT PP
........................... W, Bk, ME, Bh A8, BE, R, B4E TN, ZHE, B, BEN, IE, ﬁklﬁ(2981)
EJb X KA Qﬂ]%ﬁ;{s‘*%(pM“)gﬁ S AV K ERT A MR/ AR AL R weeeeeeeeereeerneenee ;%ﬁ E3: i (2995 )
BT Rz 2RI PM, B RRIRAE oo It ETH, hEE, FWE, AR, KEE(3004)
m%ﬁEQéPM”*K{ﬁﬁ%m%?ﬁ L = P S PO PPNV LR RER FHME, XIJ VK, REE(3012)
IR F1 Bk SRS AT BB T TSI oo B, kAR, EF, TER, TA, RES, FTE, HA(300)
ﬂ]}[lé;ﬂiﬁﬁ?ﬂﬁz{ﬁﬁm%{ﬁmﬁﬂz ..................................................................... ?%5% ?ﬁﬁ? ﬁ%ﬂﬂ Eé]_@\ /&(3031)
BT AL AT LR v E%%,%&,H%%,%ﬂ% X, FRIE, KAH, BREF, §XH(3042)
M AT T AL Al VOCs HEBHFIE ERUBRTFA +vvvvevveveevemeenensnnnnnnnnnsss —i, WB%, AER, HE, BT E, 2HE(3056)
PR X B B R A IS Y E TR S IR BE RN <o
..................................................................... ﬁLf‘ﬂ ’ X@'fﬁ?ﬁk, ?ﬁu*g’ F%‘T’?, XBE}TZ’&, Ejm%’ éﬂ/f}*&’ %ﬁi’ %ﬁﬁ(3066)
IS A 2205 DL BA BT RS R M ML 15 R IE B SR TEE  weeveereereermenr e,
........................................................................... REB, g, BRE, TR, FRA, THE, KEK, TAW(3076)
U SIS SRS i B ] RORGE 9 7 WA, BH, TR, kA, AEE, 2EH, BOOF, KiF#(3085)
T g [ ERAR T RS BRI BB URPE <o
......................................................... }@ﬁé@tﬁgp’ éﬂﬁﬁ& {qﬂﬁh Iﬂﬂiﬁﬁ, E[}E?‘:}, 5%}@7 f;ag, :f’J‘Z’E, %%H}]’ 7‘]—@;\;(3095)
SR ROTGA AL oovrsseovnnssssn FLEA, RUE, KRl hE, 284, BEE, N8, KAR(3102)
AVEIMERE TI TR RBEHEURIE e
------------------------------------ e, B, ABH, EWMK, TBA, KA, 47 HER, B3, BIE, EX, HAERGI2)
AR A ARG HE R L HLALE B3 NO, HERCREAEAE HLAMIT +ovevrees oo
.................................................................. g;;g 5}—(!35— %jﬂﬂ ET% 1%53% E%Eﬂé %[gﬂk %Miﬁ(?)nl)
T4 T X 3 BT B 7 R T4 S V5 YL iE B SR JBART] «oe e emmmmmnvniee e R, FEI, AE, £F#(3130)
I O 5 R 5 A o LR T B TSI v vveeee e oo e %XT& E 4‘?(3136)
3’@:}35]2@555}( BRE T ZEE B ARSI vvvvrerrermi ﬁfﬂﬁg’ J%/—ZE%, Rachana Heng, @ 7}@}52(3148)
E{g{ﬁfﬁziﬁﬂ(wﬁﬁﬁgﬁﬂgﬂé/ﬁ%ﬁ ............................................................ Eﬁﬂ(%‘, ﬁ%/ﬂ\:‘/ﬁ’ ﬁ%’ ?%’ ;ﬁé% %5&}}((3157)
AR IR B TE Y T TG LRI e erververreeermereese et ettt Fi, hEE, AN, #(3165)
BER N pYIH A yjﬂiﬁgiﬁlmkﬁﬁ}um.?ﬁﬁ ......................................................... jcgﬂ :ﬁﬂﬁfﬁ Eg;@fg} Kﬁ ﬁ'ﬂ:fﬁ(3175)
BRI B VST A B A oo IHA, B, BB, BEA, 2HE, TUE, BEA(3186)
AT R 58 KR T AT oovvrresesssoovonone %, XK, HUE, £H, Fak, %5, B (3194)
%ﬁ(ﬂ(ﬁ(ﬁﬁ%ﬂﬂﬂ%ﬁﬂk“%ﬂﬁ(Z?JJ‘&EIHIJ%%E’J(Emﬂlfﬁk ............................................................... ﬂ/i% , Etb:;: /%\;]%(3204)
i Z I S K AR BOB R S AR oo HIE, BN, fAk, 219, KA, Wk, K@ (3212)
ST 350 rh T 25 5 PR B A A R AE SRR IR e eeeveeerermeeeeenesmenennene RER, gH, AHE, aiA, BLE, fRE(3222)
ﬁﬁ;kﬁ{ﬂi%%%?%ﬁifiﬁ ............................................................ %ﬂiﬁ %;\% ?;}% %ﬁz %@,E/&L jfh(3231)
IR DT SRS YLAIE «oeeveemm e E%( ﬁFj:F RANE %’[’j ;&‘;}%(3240)
TG S VT R rh M T RS ZE IR AE AT +veveeeeereereemerer e xgs s, E5, Ak, T, %;I’ k4 (3249)
K 2L B 2 G e R T B B <+ vevee e emeeme ettt T, AT, WHE(3257)
B SV T PR HE B S TS AL I oo vereereemmnmensenn ettt /m%% Tk, W, x| (3266)
T T T T KR BTG PRI, -oveeeerereereemeemmmnsmenencnc e GEE, RE, RER, T, BEL, TR(3275)
SRR ST FIORS K T S AR oo HWH, WEE, FEA, BEF, AN, HHH, FEH(328)
KB MK R e A P A B YA oo bﬁﬁ R, TRE TR, KE, S EH, SRR
BB LR TR THEE BB -vovveeeovvvvressssvssnsnsss X, WHE, XTW, HEL, FEA, BE(3307)
IR 2 TP N AR A XK A SRR B ooovoeo X, EBE, Th K KRE THE MRH(BI)
SR LA SR IR EN B (GO-nFe’/ WMF) XK Cr( VT E’J%‘Wﬂi&ﬂlﬁ?’ o T, BEE, RRE, HILH, H(3326)
. L{kﬁﬁaf%f%jiﬁj_mﬂ&w&ﬁ}unli ................................. }"‘ ﬁ%ﬁ)ﬂ’ gﬁ B};% %Ti% "Hﬁfp }g\ig&k %;—{,(3337)
ft%([%{ﬂ!ﬁ%ﬁﬁ)ﬂljJANAMMOXf_ﬁ‘%mﬁ&[ﬂﬁff ﬁ .................................................................. Hi %7: 7];% X'ULJH'(B“S)
BRI BT VS IE RGN oo oommsssonmsssons KAk, hEE Eﬁ 4%, Bl ARA(3356)
P TR TR MR oo ovnensssss s Wik, HER, Wik, Bai, 9k, BB, 75, KEB(3365)
G FAORBB IR B IR ovorvveessssscnnnnsnn WA, K, BA %, FH, BER, THE, $AH(3T)
&E]Iﬂ@{g{jﬁ]}{ﬂ{ﬁﬂ:migﬂéumliﬁgﬁpc ............................................................ %j:};\_’ F’%‘;g if\‘ B 7}:;]@1!% ﬁx%;ﬁ(3384)
BT CO, B CH, HEH B KR 5 K AR oooree 35, Wk, AT, EFE, BRI, AV, TRE, FHE(3392)
PR R BTG PR A N, O HEBUII AN -+ v v 8, RhE, THH, M, KAK(3402)
R [ TR G 5 S P TP IR B AR e vovevermermermeeere et ettt et g)ﬁ;;\ BES, pﬁﬁ; T8 (3410)
ARIRBER £ 7+ Cd FRBEFT AR KA TG oo vovvreesooe FU, B, XY, B, RE, GRS, ROK(3418)
SRR 0 B B Cl 050 PRI PRZE LA B Cd A B BORL oooveevee e WY, HEE, BT, AR, BAR(3426)
i A 55 T T P S [ BE R R 2T S 0 BRI REIA +oeevvvvmreeeemmmmmn e gﬁﬁ; ?ﬁkﬁk éﬂ%i ?ISHJ% %%(3434)
BN 2,3~ T RO TR A2 LRGN oo wmE, FAE, NG, A, Bk, KKR(344D)

(REREVFITR S (3011)  (BRERME) AFRR TR (3084 ) =K. (3174, 3185, 3391)



ChsE ;7

Eco-Environmental
Knowledge Web

R

Environmental Science

41348 5T 202047 H
Vol41,No.7 Jul.,2020

I AR IINEERNT

FH, IVIOE, B8, R, oo

(BRI LA WM, KIE 116023)

SENSRFEIME RS

T DAL D W5 X, ) P R S A5 R | SISl | 2R e o oA 1 3T 1 L RR g i s o A A

SR 2 [ 73 S UL, I — 2D WA ] S e 2K R R AN ) A 4 158 o BT URR P R 555 B K 0 5

SRR M. SRR L

T 1 XU B SR R, 45 23 2 8 i A 6 — 2R UUBR B bt 20K 5 DU B FR o0 R 52 8 0 38 i RO A WL A, o

SRR

B3 Af FAT — e AL , AR S B 8 MU AN RS ol P 2R TR LR 15 e ) W SR S A — i 22 53 5 1

Wi 5 s B 3 2 BRSS9, AT — 2 R BEALIE ; AR R B B T 4 N 7 BT 35 25 5% 0By

B gz
FRIGURHG A 6] i o 453 S )
KR TR WS shB281k;
hESES

SR PSR 5 AR

ShPEEFE B rh A A 1A Bl A A O B A AT R IE S B A LR (TOC) (TN LR (TP) A9 N 7RI
Yo i SR N ECR I A

3 LT

. X55 CHRARIAED. A CE4S. 0250-3301(2020)07-3175-11  DOIL: 10.13227/j. hjkx. 201910041

Temporal and Spatial Variation Patterns of the Environmental Elements ln the

Sediments of the Liaohe Estuary and the Related Inﬂuencmg Factors
QI Yue, SUN Yong-guang, MA Gong-bo, WU Nan FU Yuan-bin | ¥ \ .{;'ﬂ.

==
Py

( National Marine Environmental Monitoring Center Dalian 116023 China)

Abstract: Remote se‘nsmg images, field survéy data, and hlstor].@al monitoring data are collected‘- to analyze the hlstorlcal changg trend

and spatlal variation aules of sediment quality of the' L J}aohe_.-Estuary and further 1nvcst1gate' “the ef ectsiof sea-area utilization type” and
{ e

Vegetdtlon sueeéss;on stage on the Vdrldtl()n pdtterns

fvirdiimental elements in the' sedlments

he results showed thét the Guality,.of*

the sediments in-the: Liaohe Estuary is overall favorable anddfie average contents of VaPous elemeflts all satisfy the qualitg standards’of

first-grade sedithents. “The nutritive elements jin the se}hments exhibit obvious zongil dlstrlbutlon patterns, while heavy metal$” are

rafidomlydistributed and exhibit no obvious pdttems The effect of sea-area utilization 4ype on the enrichment of pollutants in the

sedlm%:nts exhibits certain significant diffefencesy suggesting that the distributions of heavy metals and pollutants are subject to human

activities and éxhibit ¢ertain randomness. Thesmain (‘ontrol"factors are significantly different at different vegetation succession stages.

Speuflcdlly, the vegetation distribution in the initial succéssion stage is mainly affected by salinity; with the transition from halophytic

vegetation to terrestrial vegetation, the inherent correlation between vegetation distribution characteristics and the contents of total

organic carbon, total nitrogen, and total phosphorus increase gradually. Meanwhile, the content of heavy-metal pollutants exhibits no

significantly inherent correlation between the distributions of the plant community.

Key words :sediments ; temporal and spatial dynamic variation; sea area utilization type; vegetation succession; the Liaohe Estuary
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3.4 OR[RIE B E S B BOOURR ) PR 23R O S AR
oA

TR o i 5 AF 0 7 56 HLAA B IR R, AL
HF LT R AR VR R 43R 4 B B U e (2R B
Bo) EhHumcE (SRR ) O (R A 1) Bl AR i
BrEg) JKH (BB B ) . AREE B Cd &= A
AW 2R HoKH Cd & & VYR, P
fK; Cu Sk Mfs, KH 5 MERHGIE Cu &

HHAREER MAES5REC TEEFADR
F; He Sk M, P36 o s i, K =5
EhHbBlE He 7 it HLA 35 22 5 i /K FRT)E o i)
Hg frim 22 5 N3 Ph K H S i, R i o
I, 7K H R REFTER M B3% Ph % i 22 5 1 2 YR
b AEE 25 T W, SR E M A A R AR E
(&8).

KPR TN ()& B, 2 B S Ak,



7 39 FEEAAE AL DGR PR 2 2R I 2 Bl 3 B R 3R A 3181

040 3000 + fi::
D .I?
25.00 - A
030 |-
A
2000 |-
s 020 - 5 "
?é “ C >;<1 . stnm
© . “ 1500 - 1o
B *z 4 off
0.10 |- =
=+ 1000 |-
T
37
0+ 500 |-
b kB Iak KH e B Iak KH
0.10 |- 100.00
A
‘29 25
008 2 80.00 |-
14
006 60.00 -
£ . e £
0.04 |- sils, & 4000 |
i C
A B AB
002 | 20,00 |- él .
1 48
o =
0 0+
i B ok ki ik EhHBAE Ak KH
Ky = KE G 5 A B2 5, VKTl P<0. 05 7

B REMERETNETRYE SRS B ES T

£ / Fig.|8 s Analysis of the contents of heavy metalssin lhgsedi}}_lﬁn;f; of the Liaohe Estuary at different vegetation succession stages

i :
Vel MR 2 FUK TN A B A 2%
o TP 5 B R 7 25 eI, VR £ M BAE |
FOEEFUK I TP & ¥ HEA W3 2% 55 TOC KH &
A, Eh M ARGE B I, VERE TOC & & 5 Hh 2 A
BAT R 3522 5 T #h M asis% A =5 HK H TOC & &
ZSREE, SRR R KRR RN,
B TR LR Y e Y B
Z5(E9).
3.5 UIBWrERER B8R SHEEHTE CCA i
HEF 45 W (1 10) Al 8o A RRAE 2 2252 0
PRI AROCNE r R/ IMERIKCH . r (223h) > r(TOC) >
r(TP) >r(TN) >r(Zn) >r(Cd ) >r(Hg) >r(Cu)
>r(Pb). & & 5 BMEE BE IFAHDG, X R 2
H B R0 (1 =, MRV 2 D)k M B
F; eihtES A Ay RS A, 5k
R FILEL 25 B L 5 R 3 A DG TOC TN Al TP 5 458
A R 4 PR S R 5 IR G
FH4J® Zn . Cd ., Cu Hg 1 Pb 5 F-Xkk e | 36 58 Al
SRR B EADC, 5 SRR B UHDC, B
Zn SAERE TS RRAE A SE MR ek, T Ph S5 A Bl R VR

REAEAHSCHE S/, BRI 5, A5 DX AE RV 20 A
fEF 243 TOC TN 1 TP & 4.

HE— 25 3 W AS [R)VE BS B BOAE RV S5 TR 3
B B R Z N5 58, & B [ 3 8 B B 4
MR R B WA Ehib i Mo IR AR
FEZ RN 2SR, 5 A RO B
PSR AP SR IR AL T B S TOC TN A1
TP 255200 PR 28 AH JC Pk 5o 0355 DA 24 R 4 717
ORI (IR A TRV £ 2242 %] TOC TN
TP S552 M K 28 (52 0 DAY B 4 8 & = X R[]
TR B IS AR 0 AT S /N (R 1)

4 itig
4.1 W HUURRYA R 25 ) o S

ARSCHFGE T UL I PR B8 i i B R (RS AR
i) G ) (AR TS ) 925 8] 0 e FLAEE. A
YRI5 X i T AR 3 5 AR TOC 5 12 H B 1)
T 5L IR A FLZ W A, TN RN TP 5 el
5 2EHRIR A, I i Bl )y ) A AR
Er MR PR A B AN I ., (At R B P i e



3182 I A 41 %
D L
Ry 20000 o
125000 |-
800.00 |- b
16
1000.00 - B
70000 - ©
.Fs - 8351
= B =) soois2
5\3 7500 A é 600.00 A 95 1229
e ool :‘: o " 11668128 C
- 8 500.00 |- 95®
805, C I
2500 |- lggsy i
% ns ‘% 400.00 243 292
41 1
0 i 1 L 1 1 3m-m i 1 1 .ljllr 1
it EhibBGE Sk KH g h BT P KH
147 400 - C
125 | .
95 96
1.00 300 7
S 075 | A B B ’ = B
g 0 # 200 [
= Sl
i e A D
050 - 141 %ﬂl .7
0,
:415632 I_m -
02s |- é
ok 0 °J
1 ! 1 ] ! 1 1 | -4
it EhibpGE P KH i thih i P JKH
) E | B FN e o . T iy r
J | - K ERFARC A A 22 5, KN P0. 05 &
& B R RE SRR RS ES .
u'1 ‘AW Figl 9 Amalysis of the qualily‘.oflllhe "sgiimemt_s_ _j.n"'ib_e" iaohe Estuary at different vegetation succession stages
04
=03
08 08
E 10 HEWBFHEHESNTRYREEER CCAHRE
Fig. 10 Sorted results based on CCA analysis results between the quality factors
in the sediments and the distribution characteristics of the plant community
BT S 3% 5 LATE Sun %510 FE £ il 20 HCH .PCB . As .Cu.Cd Hg Fl1 Pb 1Y & 25 [6] 43 5 b

TEARTT VREFE A4S SRAH AL, Ul W DT AR B0 5 o
BRSO X e A ), B SR TR R B
AR R 330 8 ORI R SR SR R o i B 3t T

ST

ARSI VLR W) 4 F 58 B, il 26 DDT

A PEAN L IR B iy i 16 Y F) 217 0K 0 A 25 6]
FHIE, 58 IR R0 5 1A TR X T RE S 4
JET5 BT R R A iR AR A G AT e 5 KT 3l
PR, 9 T5 By T A0k TP IR B S 2 Al 4
R AR A 18] 33 BRI B 2., B BT 1



7 39

FEIAE . T U PR R BRI 25 3 25 KR DR 2 A

3183

0.6

TOC

-0.6

. Al

: u MRk

e 0 RIS
i 4 o i

RA LGRS
a TRAE (AR S5

-1.0

1.0

11 AREREMRFESIRNREESR CCA HF

Fig. 11 Sorted results based on CCA analysis results between the quality factors in the sediments and . - o o

the distribution characteristics of the plant community at different vegétation succession stages

I 75 Y7 ) 535 52 54 5 2 43 1 60 B AR KoL A
S BAAILYE 356 S P 2 25 6 59 PE T A iR 0t T
4Jf%ﬁ@@ﬁm§ﬂﬁmw%%%%%ﬁ§ﬁ“
il L] )

T 1 D S B HURMP i TR T R
FAER ) Sun 512 B2 T RIS, BB

e

#7 }

=

S IR NI IR R B 4 e
HFE GG B R S B A g
o) B P 171 A B8 M 3o e R A8 1
HSAEZEHT STOCSIN 1 TRA 4 75 6 32 W K,
v 5 S A 5 15 T B I B
I 28 AR v 9 1 e S I
NI TPIve S (Rick giiaialg- SuncLah- A Loy N

VLI B b+ S g 2 R R s s

Jr S A . | A5 g o B X S
GO BRFE S R T2 20 1 1 Bk, 75 56 R [ i
HAUT WU E FR 0 E NS Yy &5 R B A7 AE
0 S ST, RS DT Y 2 SIS R R (o
HR IR — 5 2 5 5 e | TR AR [ g3 £
S e RN RIS e ) B SR, I E T T 4 R
5 Y ) 434 B B AT S, LA —
ORI 3 5T DX A 25 M6 559 1 - et b A5
T ARG AR T LR S
4.3 RN IR R B B R R R A 1
R

HRRE 6 5 TR SR 3 2 ) 56 R 2 3%
BT IZ K, T AR [ A T 2 R B B A
PR IR TR RMZE TAE. Sun 23051 T K
VLR DRI BERE 5 45 AR B R 2 I K R
S BRI REVR A3 A7 B2 R TOC TN A1 TP %
RS, ATF ORI CUR R RETE 015 S 4 B
B VR (R B B ) |k M A (SR RETE)
(R 1 AR B B ) K (B ZE B B ) . 5 DL
BRFEAR IR 2 , A5 % BB T 4 o ik 75
TR RAES AR BB T A BE %R

AT LA 8 JESEAZ R | IR 8 A 5500 0 g <2
EE €1k 61 O S R LTI T R P S 8 2
JCJT 2253 T AU NS B 3 A J7 k| B 0B 1 ]
H ORI R38R e g sl A A i R 5 8] 43
SR TEIC LR 3 AT 1A ] v del A S AL R A
AN [e) i 15 B B T U AR ) R 58 2 3R N5 G ) 2Z (] )
SN OC R, SR R AN Rl {2 TR0 AR
15 AR B — 5 B R 5 AL () By
B BB UURY e s B FROTR N, X E R
K5 B B RN K. A A SCRIESE RO H T
FRWIE IR0 3R RE B S WA Bl Y 7 AL, T 95 e W g
% I W NS HUIR B, FE T 8 8 R 1070 11 A 25 e 55
PEVPAG TR b4 SRR 34
SE Lk
[1] Forman RTT. Some general principles of landscape and regional
ecology[ J]. Landscape Ecology, 1995, 10(3) ; 133-142.
Fu B J, Zhang Q J, Chen L D, et al. Temporal change in land
use and its relationship to slope degree and soil type in a small
catchment on the Loess Plateau of China[ J]. CATENA, 2006,
65(1):4148.
EFAF, TAL, ZeME, 55, SBERLIKEN TR HARRLA

SCEFAMEAE K IXIRERIL )], P E LB, 2017, 19
(5):23-28.

(2]



3184 2N b} =S = 41 &
Wang K C, Wang C, Li L H, et al. The interaction between 129.
natural and anthropogenic factors with their regional performance (151 ZREA, 8F~5fr, %, 5. BB XIHUN L R A I T b 1 05
driven by global change[ J]. China Basic Science, 2017, 19 FE AR [ T]. 3, 2008, 40(5) : 760-764.
(5):23-28. Wu M, Shao X X, Hu F, et al. Effects of reclamation on soil
[ 4] ZIntk, Apey-, SEACHE. MR B2 00 52 2R BT 1Y 5% i BfF 5 nutrients distribution of coastal wetland in south Hangzhou Bay
PEIEL)]. HERRl2ABERE, 2007, 26(2) ; 43-51. [J]. Soils, 2008, 40(5) : 760-764.
LiJ L, Yang X P, Tong Y Q. Progress on environmental effects [16] Hshtn, Whopil. J5dbig ik R X 4 558 25 5 P i 5%
of tidal flat reclamation[ J]. Progress in Geography, 2007, 26 [J]. EAESRI2AAR, 2009, 17(3) : 410415.
(2):4351. Yang J S, Yao R J. Evaluation of soil quality in reclaimed coastal
[5] (‘%E Tﬁ'f)‘( E(ﬁéﬁé, A BT REAHS RIS i1 regions in North Jiangsu province[ J]. Chinese Journal of Eco-
AR X X RIFRARHE LR 5 [ )], B2, 2014, 34 Agriculture, 2009, 17(3) ; 410-415.
(1), 122-128. (170 Sbkife, 8 MaE, Al (VLR 00 4 =5 A0 B AE K B AR )
Xu H M, Ding D W, Shi H H, et al. Research of index system Y A)f],._‘\ﬁ}{‘gf[.]]. AT %ﬁ%%iﬁ’ﬂf'?&, 2008, 3(2):
framework in marine ecology monitoring & regulation areas 25-33.
division based on complex ecosystem of nature-human-society Zhang L H, Zeng C S, Tong C. Study on biomass dynamics of
[J]. Acta Ecologica Sinica, 2014, 34(1) ; 122-128. Phragmites australis and Spartina alterniflora in the Wetlands of
[ 6 ] Pethick J. Estuarine and tidal wetland restoration in the United Minjiang River Estuary[ J]. Journal of Subtropical Resources and
Kingdom: policy versus practice [ J ]. Restoration Ecology, Environment, 2008, 3(2) : 25-33.
2002, 10(3) ; 431437. (18] M1, EHY, dfbl, . KHULR R P KA
(7] ORELu. PRI Sl 2] = f PR o AR S R TR AR A AR AR [T ] M%ﬁ 201 31 (20)
AT DIBERSE [ D). KA. T EFE rsmmmz R 5875-5885 . 'f".'
AbbFE 5 Rl A ASHEFTRT) |, 2015. Feng J F, Wang X M, Meng W Q, e clgL Variation
Song H L. Influence of reclamation activities on ecnsys}mn type (‘haracten'sti(‘%':)f .ma(‘rnhenthio communities %tmp’l{lre in~Tianjin
and carbon sink function of the coastal wetland in Fhe Yellow coastal reglorr in summer[’l_l] Acta Ecologica Slnlc‘a'r 2011, 3'1
River estuary[ D]. Changchun; Northeast/ Tntitute of Geography (20) : 5875 5885+ - __,,-'
and Agmemlogy, Chinese Academy of ScanUF‘i 2015 ey [19] Ukpnng L E. Negetat on and its relation to ‘soil’ nutnent and
[8] u.--E{’éi A, *ZD‘C & hEH @T@/J(ﬂﬂﬂé )ﬂfﬁ—rﬁfﬁ‘*ﬁ_ salinity fl'i the Calabar manurqve swamp, Nigerial J]. Mgnuyoves__
’ﬁﬂ?ﬂ%l 2016, 38(5) ; 814-824. . 1/ _-_:f’ and Salt Marahes 1997, 1€4): 211218, A ",
- Zhal J, Xrid"' T, Yang M, et al. Chsﬂ‘arténftl >s of lmp,;zrvmus [20] EI- Ghar\‘ll MMA, Ame]; W M. Soil-vegetation relatlon%hlp@ in“a
surface changes across coastal China[]]. Resourceq SClerIce coastdl deﬁrn plain of solllthern Sinai, Egypt[J]. Journal of Atid
/2016, 38(5) : 814-824. £ Envitonmignth, 2003, 55(4) :/607-628. v
ﬁjﬁ"fﬁ JEUR oMK EE, . TR ﬁ‘iﬂi%?nﬁﬂ’hﬂ?(%dﬁ\ [21] Critchley C N -‘R, Chambers B J, Fowbert J A, et al. Plant
& )ﬁif{k(ﬁl‘l“m[ ] TR, 2016, 40(10) 1Q5-112." &7 species richness, functional tyfﬁe and soil properties of grasslands
i Qai W-Q “Zhou |, Lm K X, et al. Ecological quality status-'ﬁf-- and allied vegetation in English environmentally sensitive areas
Li.aaélnng Bay using benthic indices[ J]. Marine Sciences, 2016, [J]. Grass and Forage Science, 2002, 57(2) ;. 82-92.
49( 10) : 105-112. [22] daSilva D M, Batalha M A. Soil-vegetation relationships in
[10] de Vos J A, Raats P A C, Feddes R A. Chloride transport in a cerrados under different fire frequencies [ J]. Plant and Soil,
recently reclaimed Dutch polder [ J]. Journal of Hydrology, 2008, 311(1-2) : 87-96.
2002, 257(14) : 59-77. [23] Reddy R A, Balkwill K, McLellan T. Plant species richness and
[11] Spijker J, Vriend S P, van Gaans P F M. Natural and diversity of the serpentine areas on the Witwatersrand[ J]. Plant
anthropogenic patterns of covariance and spatial variability of Ecology, 2009, 201(2) : 365-381.
minor and trace elements in agricultural topsoil[ J]. Geoderma, [24] Wang W Y, Wang Q J, Wang H C. The effect of land
2005, 127(1-2) ; 24-35. management on plant community composition, species diversity,
[12] H&EH, BKE, FER = FE X S O U and productivity of alpine Kobersia steppe meadow [ J ].
GBI FAE B R PP [J]. BRBERE A%, 2018, 39(6) Ecological Research, 2006, 21(2) ; 181-187.
2607-2614. [25] FEF7%, BFZ, NHE, . WFHEFFIFEYIEES
Fang Z Q, Chen Q Y, Yin D L, et al. Distribution WREE I T 1 B R oy AT ()], BB R %, 2015, 36(3) -
characteristics and risk assessment of heavy metals in the 922-927.
sediments of the estuary of the tributaries in the Three Gorges Wang Y F, Zhao X L., He B H, et al. Canonical correspondence
Reservoir, SW China [ J]. Environmental Science, 2018, 39 analysis of summer phytoplankton community and its
(6):2607-2614. environmental factors in Hanfeng Lake [ J ]. Environmental
[13] Hesterberg D, de Vos B, Raats P A C. Chemistry of subsurface Science, 2015, 36(3) ;: 922-927.
drain discharge from an agricultural polder soil[ J]. Agricultural 26] GB 3838-2002, iﬂ%%7k%ﬁﬁ%*i‘(¢?[ ST.
Water Management, 2006, 86(1-2) ; 220-228. 271 WHIA, i3k, T, . /NERANE AR KRR AL K
[14] ZEf, 0%, EAM. BT GIS Iy LRy =48 57 K r X YRS R[], FREIRRE, 2020, 41(4) : 1619-1628.
BHMR—UAE LR B R XCAEI )], KR Fan X F, Han M, Wang L, et al. Analysis of water quality
FEe#dR, 2005, 19(3) : 121-124, 129. change and its driving factors of the Xiaoqing River Estuary in
Li Y, Shi Z, Wang R C. Study on spatio-temporal variability of recent ten rears [ J ]. Environmental Science, 2020, 41 (4):
soil salinity and site-specific management zones based on GIS—A 1619-1628.
case study on coastal saline region in Zhejiang province [ J ]. (28] {%ﬁ%, Wil @%H}“fﬂ A5 =R K BREAY 5 B B E
Journal of Soil and Water Conservation, 2005, 19(3) : 121-124, G XoiEAR| ] A [ R A K R 7K HL ) 2019, (6) : 51-55.




7 39

FEIAE . T U PR R BRI 25 3 25 KR DR 2 A

3185

[29]

Pan L, Huang X R, Wei X Y, et al. A comparative analysis of
three common water quality evaluation methods[ J]. China Rural
Water and Hydropower, 2019, (6): 51-55.

Sun Y G, Li X Z, Mander ii, et al. Effect of reclamation time
and land use on soil properties in Changjiang River Estuary,
China[ J]. Chinese Geographical Science, 2011, 21(4) . 403-
416.

[30]

TAERL, B0, ZRERAL, A5 BUIN T ISR T T 0 Ok ) B2 e
IR HAR ) ZFEPERISZ M [T ], WIS (B2 A |, 2006,
33(3). 324-328, 332.

Shen J H, Hu Y Y, Li M H, et al. Influence of reclamation on
plant diversity of beach wetlands in Hangzhou Bay and Yueqing
Bay in East China[ J]. Journal of Zhejiang University ( Science
Fdition) , 2006, 33(3) : 324-328 , 332.

FHEESCEE T4

CERMERLE) 205 |HEfEHR2 FU BT 5F

2019 4F 11 A 19 B, EBAEARME BRTFE e ERHOE XA R R A 2 B T 2018 4R

- B R R (A RRAE) 2018 AR
ﬁE%fﬁﬂ%&ﬂi&%%ﬂ%ﬁﬂi%ﬂ&ﬁﬁ RlOEZ R

BB 644 LM T 2. 130, 2308 E45 45



HUANJING KEXUE Vol.41  No.7

Environmental Science (monthly) Jul. 15, 2020

CONTENTS

Contribution of Emissions from the Iron and Steel Industry to Air Quality in China +sesserseseesemenssnsmnemensnsi e TANG Ling, XUE Xiao-da, BO Xin, et al. (2981)
Interannual Characteristics of Fine Particulate Matter in North China and Its Relationship with Land Use and Land Cover Change »«+++seseeseereeesesenenisennenne YANG Wei, JTANG Xiao-li (2995)
Evaluation of the Reduction in PM, 5 Concentration During the National Traditional Games of Ethnic Minorities in Zhengzhou ++ WANG Shen-ho, LOU Ya-min, XU Yi-fei, et al. (3004)
Pollution Characteristics of Water-soluble Inorganic Tons in Chengdu in Summer and Winter ««+eseeeeseeesemenennienienenennes FENG Yan-peng, ZHANG Jun-ke, HUANG Xiao-juan, et al. (3012)
Analysis of Transport Pathways and Potential Sources of Atmospheric Particulate Matter in Zigong, in South of Sichuan Province ««+++++++++ LEI Yu, ZHANG Xiao-ling, KANG Ping, et al. (3021)
Source Composition Spectrum of Volatile Organic Compounds in Typical Industries in Sichuan ««+«sesereereeresienenenninnene XU Chen-xi, CHEN Jun-hui, HAN Li, et al. (3031)
Source Profiles of Industrial Emission-Based VOCs in Chengdu —+xereesesreserserssrememeniennininiiiiis ZHOU Zi-hang, DENG Ye, ZHOU Xiao-ling, et al. (3042)
Emission Characteristics and Risk Assessment of Volatile Organic Compounds from Typical Factories in Zhengzhou «+-«+:=ssereeeesessescreeeens QI Yi-jin, NI Jing-wei, ZHAO Dong-xu, et al. (3056)
Characteristics, Source Apportionment, and Environmental Impact of Volatile Organic Compounds in Summer in Yangquan =~ «++:eoveoeeees NIU Yue-yuan, LIU Zhuo-cheng, LI Ru-mei, et al. (3066)
Characteristics and Reactivity of VOCs in Hangzhou During a Typical Photochemical Pollution Episode «+«+xeeeseseersesneeserenennncnens JING Sheng-ao, YE Xu-hong, GAO Ya-qin, et al. (3076)
Pollution Characteristics and Sensitivity of Surface Ozone in a Typical Heavy-Industry City of the North China Plain in Summer + -+ OU Sheng-ju, WEI Wei, WANG Xiao-qi, et al. (3085)
Source Apportionment of Atmospheric Ammonia; Sensitivity Test Based on Stable Isotope Analysis in R Language «-«++«-++-seeeseseeeneneenen GU Meng-na, PAN Yue-peng, HE Yue-xin, et al. (3095)
Distribution Characteristics and Source Analysis of Atmospheric Mercury Speciation in Suzhou +«++«++teeseesereesrernsenenennincnenenes LU Ren-jie, WU Ye-zheng, ZHANG Xiao-jie, et al. (3102)
Emission Characteristics of Light-Duty Gasoline Vehicle Exhaust Based on Acceleration Simulation Mode «+«+xe+sessereesessesenensessenenne XIE Yan, LIAO Song-di, ZHU Man-ni, et al. (3112)
Comparative Analysis of NO, Emission Characteristics of Non-Ultra-Low- and Ultra-Low-Emission Coal-Fired Power Units During the Start-Up Progess «+s+esesseesrersessscnnesinnscnnnnen
........................................................................................................................................................................... 11 Hui, ZHU Fa-hua, SUN Xue-li, et al. (3121)
Source Identification and Pollution Characteristics of Heavy Metals in Suspended Particles of Urhan Road Dust from Xingtai City =++«++e++seeseereer SONG Yi, LU Xin-wei, ZHOU Xiao, et al. (3130)
Impacts of Leaf Surface Micromorphology Variation on the Ability to Capture Particulate Matter ( )
Analysis of Hydrogen and Oxygen Stable Isotope Characteristics and Vapor Sources of Precipitation in the Guanzhong Plain - - ZHAO Ming-hua, LU Yan-wel, Rachana Heng, et al. (3148)
Analysis of Nitrate Sources in Different Waters of a Karst Basin TIAN Yong-zhu, HAN Zhi-wei, ZHAO Ran, et al. (3157)
Analysis of Nitrogen Pollution and Iis Pollution Sources in the Muli River Basin —««+«eesrerrerrerssemensmsnininsnsininisss s QI Ran, XU Fei-fei, YANG Fan, et al. (3165)
Temporal and Spatial Variation Patterns of the Environmental Elements in the Sediments of the Liaohe Estuary and the Related Influencing Factors = ++eeeeseeeeseresensisimeninsininennnn
.................................................................................................................................................................. QI Yue, SUN Yong-guang, MA Gong-bo, et al. (3175)
Transport Characteristics of Phosphorus Sources at the Multi-scale Watershed and the Associated Ecological Effects on Poyang Lake ~«++++++ee WANG Shuo-yue, GAO Yang, LU Yao, et al. (3186)
Risk Assessment and Source Analysis of Heavy Metals in the River of a Typical Bay Watershed = +-«+sesseorereeseseinmsinsnnisinieens WANG Lei, WANG Wen-dong, LIU Dong, et al. (3194)
Concentrations of Typical Perfluoroalkyl Acids and Contributions of Their Precursors in the Water of the Le’an River in China  ««+eeeeseeseesesereen ZHANG Hui, WANG Shi-liang, YU Yang (3204 )
Distribution Characteristics of Microplastics in Surface Water and Sediments of Haizhou Bay, Lianyungang ~ «++++eeeseees -+ LI Zheng, GAO Chun-mei, YANG Jin-long, et al. (3212)
Profiles and Risk of Antibiotic Resistance Genes in Domestic Wells in the Maozhou River Basin WU Dai-ling, ZOU Hai-yan, HE Lu~xi, et al. (3222)
Release Mechanisms of Iron and Manganese from Sediments in Jinpen Reservoir —+«+ssssessessessesssssnmsinsisninninninninisssnsssenen LU Lin-chao, HUANG Ting-lin, LI Nan, et al. (3231)
Characterization of Microplastic Pollution of Sediments from Urhan Lakes +«+xeseereerersersssmeienminininiiiise WANG Xuan, NIU Si-ping, SONG Xiao-long, et al. (3240)
Structural Characteristics of Microbial Communities in the Sediments of the Niyang River in Tibet «+ereeseeeererrerevssesenesinscnenne LIU Xiao-dan, HUANG Yi, WANG Yong-hua, et al. (3249)
Combined Effects of Erythromycin and Nutrients on Microalgae in Seawater «+«+«+xesesseeressessstasnnensstntiiissitntsss e WANG Na, ZHAO Wei-hong, MIAO Hui (3257)
Longitudinal Distribution of Benthic Macroinvertebrates Affected by a Hydropower Plant Cascade in the Mudan River WEN Jia-qi, WANG Hao-ran, CHEN Yong-can, et al. (3266)
Analysis of Rainwater Runoff Pollution Characteristics of Various Typical Underlying Surfaces in Ningbo - *+ XU Yusjie, GONG Yue-min, BI Jun-peng, et al. (3275)
Water Quality and Bacterial Population Driving Mechanism of Algae Vertical Succession in Stratified Reservoir —+oveeeeeeeeeeees YAN Miao-miao, CHEN Sheng-nan, HUANG Ting-lin, et al. (3285)
Distribution Characteristics of Disinfection By-Products and the Effects of Booster Chlorination in Long-Distance Water Supply Systems ~+++++-* BI Wei-wei, YE Sheng, YU Jian-quan, et al. (3297)
Occurrence and Prediction Model of Disinfection By-Products in Tap Water —«ereeseseseresssresimmenenninini LIU Jun-ping, CHEN Jing-ji, SONG Ya-li, et al. (3307)
Adsorption Characteristics and Mechanism of Cadmium in Water by Alkali and Magnetic Composite Modified Wheat Straw Biochar «++++ CUI Zhi-wen, REN Yan-fang, WANG Wei, et al. (3315)
Enhanced Chromate ( VI) Removal Characteristics and Mechanism Using Graphene Oxide Immobilized Nanoscale Zero-Valent Iron Coupled with a Weak Magnetic Field ( GO-nFe®/ WMF)
.................................................................................................................................................................. 11 Meng, BAO Jian-guo, ZHU Xiao-wei, et al. (3326)
Characteristics and Influencing Factors of Monothioarsenate Adsorption on Goethite ++ LIAO Dan-xue, SHAN Hui-mei, ZHANG Jin-xian, et al. (3337)
Fast Start-Up ANAMMOX Operation Strategy and Flora Characteristics of a Biofilter . (3345)
Effects of Aeration Strategy on Denitrifying Performance of Activated Sludge Processes in Treating Low-Carbon-Source Municipal Wastewater
............................................................................................................................................................... ZHANG Xin-rui, CHI Yu-lei, WANG Qian, et al. (3356)
Effect of Hydroxylamine on Community of ANAMMOX Sludge ~ «+vereseeseerrerssesemenenssinensinniniins s XING Chong-yang, FAN Yu-chen, CHEN Xuan, et al. (3365)
Microbial Diversity of Filamentous Sludge Bulking at Low Temperature «+«+xsstsetevsssssenesmminmiinininin s GAO Chun-di, ZHANG Na, HAN Hui, et al. (3373)
Main Influencing Factors and Strengthening of Anaerobic Transformation of Excess Sludge in China ««+xesesessereerseseemenenenninenenninenens DONG Bin, GAO Jun, CHEN Si-si, et al. (3384)
Relationship Between CO, and CH, Emissions in Urban Rivers and Sewage Discharging from a Municipal Drainage Network —«coeoeeoeseseeeessenenssenes LI Lei, CHEN Hao, ZHU Yi, et al. (3392)
Effects of Controlled-Release Urea Application on N,O Emission in Maize-Cultivated Sandy Loam Soil = +++++resesrsereereserenesneivnnnens JIANG You-jin, YUAN Jun-ji, DING Wei-xin, et al. (3402)
Greenhouse Gas Emissions for Typical Open-Field Vegetable Production in China -+ + ZHANG Fen, CHENG Tai-hong, CHEN Xin-ping, et al. (3410)
Effects of Water Management on Soil Properties and Cd Behavior of Typical Paddy Soils «++-+-- HUANG Jing, LI Xin-yang, WEN Sha, et al. (3418)
Effect of Mn-Modified Biochar on the Characteristics of Aggregate Structure and the Content of Cd in Weakly Alkaline Cd-Contaminated Soil +«+++++++ SUN Tong, FU Yu-tong, LI Ke, et al. (3426)
Effects of the Immobilization of Cadmium in Soil Alone or Combined with Foliar Application of Selenium on Cadmium Accumulation in the Plants of Different Genotypes of Tsai-tai +++++++++++
............................................................................................................................................................ CAO Kun-kun, LI Cheng-cheng, HU Xue-yu, et al. (3434)
Effects of Foliar Spraying of 2 ,3-dimercaptosuceinic Acid on Cadmium Uptake , Transport, and Antioxidant System in Rice Seedlings «+«+«+ssseesserseesesenenimimniensnnnnininsiniee
................................................................................................................................................... YANG Xiao-rong, HUANG Yong-chun, LIU Zhong-qi, et al. (3441)



	1
	07
	zml

	20200721
	2

