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Ahﬂf cf: _Huluo RIVQI Basin :trddﬂl?e Shanxi and Hebei provmces d]ﬂ Hutquiﬁg_ cagaseonce cut off due to economic development and urbdn expansion after 2000; however, with
the nétlondl .:;mph s on ewloglLdl civilization and the 1m‘i)lememdt10n of.lhg',ﬁaﬁiﬁ:orth Water Diversion Project, the ecological protection of Hutuo River Basin has been
slgmﬁcdnﬂyllmprm ed. MOPIS data, Landsat data, and night light remote sensing data were selected based on the google earth engine (GEE) platform, and a new evaluation index
system was generated by combining the biological richness index, vegetation cover index, land stress index, and pollution load index in the ecological environment index (EI) and the
humidity index in the remote sensing ecological index (RSEI) , using the variation coefficient method and entropy weighting method to assign weights to these indices. An ecological
environment evaluation model was constructed to evaluate and classify the ecological environment quality of Hutuo River Basin from 2000 to 2020, and the driving factors were
interpreted by using geographic probes. The results showed that: () on a time scale, the ecological environment of Hutuo River Basin was in a decline period from 2000 to 2015 and a
recovery period from 2015 to 2020. From a grid scale, the ecological environment quality in the central part of the basin showed a state of improvement year by year, and in the
western and eastern parts of the basin, the ecological environment quality in the decline period decreased year by year, whereas the ecological environment quality in the recovery
period improved. @) Hot spot analysis showed that the spatial distribution of the ecological environment quality in Hutuo River Basin was high in the middle and low on both sides.
Cold spot regions were mainly located in major cities and towns in the eastern and southern parts and scattered in the river valley area on the west side. ) Geodetection analysis
showed that the single factor detection drivers were mainly population density , vegetation net primary productivity (NPP) , fractional vegetation cover (FVC), and geomorphological
type. The dominant factor of cross-detection was “geomorphological type + FVC.” With the deepening of ecological civilization construction and the implementation of Hutuo River
Protection Regulations, in combination with different factors such as the natural environment and social characteristics in this basin , the research on ecological environment evaluation
in Hutuo River Basin can provide data support for proposing localized policies to improve the ecological environment.

Key words: Hutuo River Basin; ecological environment index (EI) ; remote sensing ecological index (RSEI) ; Google earth engine( GEE) ; geographical detector
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Table 1  Calculation formula and properties of new ecological environment index (NEI) level 1 index system
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NI | NPP, PM,s., PM,,, FVC, /K{k%
JE 8 HOR b S E R R, R B B 2000~2015 4
WA, 20204 T B S N T T NPP
PV C LA 55570 o ) 4 H9 % 4 ook 0T 7
Z il BB, DUbR L AR b Amﬁ@ AR

I BUEL, L mﬂ@u%ﬂ éggzg

élzfﬂ*ﬂhﬁ%
,n‘ MloIIJL}'F%A‘E 1
EPREEIERR Y §7;

| w@ﬂ#'i*ﬁ%ﬁgwml%ﬁwﬁl”

|
Table 5 , Results of t}Je detection Df ecoﬁfglcﬂ]ﬁ}gﬂmronmental conditions driver in Hutue!River Basin

m&#%ﬁﬂ%m&m,mmﬁmmfﬁm%@
SR WA -~ i o C'!'
ZWWN?QAﬁUPﬂL% XE%I%ﬁ

RN, T ﬁ *%kﬁ m
e, J@%WJ Hiﬁm.:.- (JJL
AL 7 éFWﬁ % @ﬁé
ADﬁA ﬁﬁi FEIC, LA 4
FETIARA, u@kﬂ?&ﬁf G FES B

E*ﬂiﬁ%fdﬁ E’;/

=5 ., /;!‘

OOOﬁ

,.-;-’005@";':"ril s’ ~ & 20104 2015 4F 2020 4F
. P q P q P q P q P
X1 jf 0.211 0.000 0.179 0.000 0.215 0.000 0.237 0.000 0.212 0.000
X2 0.185 0.000 0.208 0.000 0.201 0.000 0.215 0.000 0.227 0.000
X2 0.234 0.000 0.245 0.000 0.168 0.000 0.270 0.000 0.246 0.000
X4 0.203 0.000 0.221 0.000 0.206 0.000 0.225 0.000 0.194 0.000
X5 0.221 0.000 0.242 0.000 0.216 0.000 0.240 0.000 0.235 0.000
X6 0.195 0.000 0.261 0.000 0.270 0.000 0.276 0.000 0.250 0.000
X7 0.007 0.000 0.008 0.000 0.009 0.000 0.009 0.000 0.007 0.000
X8 0.007 0.000 0.008 0.000 0.008 0.000 0.063 0.000 0.113 0.000
X9 0.208 0.000 0.257 0.000 0.237 0.000 0.248 0.000 0.235 0.000
DX1#/RFVC, X2/ A GDP, X33R/8 NPP, X43£/R PM, o, X53%K/R PM,, X6 % 8 A F 8, X7 FR KM% B 48 B, X8 Feom il % 2 B 45
B, X9 FoR M AR Y
2.3.2 a2 BAR RIS R TR, B A S IR ATI AT E R
638 BAE R X Y8 3 S A S A B 3 Wi

W R ) b PR TR 2 I S 1 5 (& 4). 2000~2020
AL A S ALR FVC 5 R AL A R B AE
FH, Hob “sigiZEm+rve” S ESAEA . 2000~2015
AR IAT G A RN P A8 Tl A AS W4 1F D R B Tl /g 7
FEHIARWT A, “FVC+PM {5 YY" X A= 8 5% i i
SEMA AL . Tl e R T G D R 45 TR HE 2 1Y
PSR S0, 2020 4F PM,s Fll PM,o 75 Y 90 1 B 1 K i

VETEIT IR A A PR T 2000~2015 4R 40 T 2R
W1, 2015~20204F 40 TR W), X5 T R BFIT4S
W IR E S R R R AT R
G, 35 RNBEAR FE R B S ZS IR AR S, &
BT IR Sy 3o B B 9 R — SRR AR R R A — 3L
T AT B AF 5% 0 BB S U TR TR A i e X AR 3



2764 2D 5% # S 45 %
0450 o 0436 X9 0.458
0.361 a8 0.350 58

§ “ ; - 0368
0272 X6 0265 X0 0278
= X5 = X5 o
o > =
0.184 X4 0.179 X4 0.188
X3 N X3
0.095  x, 0.094  y, 0.098
X1 X1

0.006

X1 X2 X3 X4 X5 X6 X7 X8 X9

0.008

X1 X2 X3 X4 X5 X6 X7 X8 X9

X1 X2 X3 X4 X5 X6 X7 X8 X9

0.422

X9 0.460 X9 Q)

X8 X8 3559

X7 0370 X7 ’

X6 0.279 X6 0.256

X5 = X5 fo
S S

X4 0.189 X4 0.172

X3
X2
X1

(a)20004F, (b)2005 4,

0.098

0.008

X1 X2 X3 X4 X5 X6 X7 X8 X9

(¢)20104F, (d)20154F, (

X3
X2
X1

0.089

0.006

X1 X2 X3 X4 X5 X6 X7 X8 X9

NPV E X7 7R K M3 JEE 8 B0, X8 37 I I 4 i 418 B, X O R /m M A 2 Al

i 2 B TR KR
et e Y F2 B N SC I R AR R

& 4

IR BRI ) A s
FHOPNG R BA

—ﬂﬁb\iﬁﬂﬁﬁgﬁﬁﬁﬁ&mﬁﬁ%im@
P Tt B R P A S H A
ﬁ£f<iT}*65ﬁ§§?ﬁﬁ“zooo 2015 4B,
E’JﬁL EFH?TJUKE’J%Z%%HADQW%*%@I
%ﬁﬂi%?%ﬁmu&ﬁﬂﬁM%E$Tﬁ

m$ LR KOS A e

%TF
W f

ﬂﬁﬁ

é*ﬂﬁ

m‘ﬁu&%%#%
39% 72 i*ﬂﬁﬁﬁﬁiﬁﬁE%EMW
J%éﬂMﬁ€U§IﬁﬁIMFﬁ 25

€)20204F ;X1 £ /8 FVC, X2 %R A GDP, X3 £ /K NPP, X4 %K PM,

BEARBESHERERHEFXEERRUER

Fig. 4 Detection results of eco-environment quality driver interactions. in Hutuo River Basin

‘.I' J i
~—l

0.008

5 X5FIRPM , X6 KR

migmﬁﬁgﬁﬂg

ﬁﬁ%
I

m%#&%mﬂﬁ@ﬁﬁ ﬁﬁ&%%@@ﬁmﬁ

Mk %5 mﬁ%ﬁ% hmiﬁﬂﬁm$ &
4 i i ‘ ' 7

OB, P78 35k 2 25 BR s

Jit AR b

i%m%%gmimwi 60 3 5 3 S A
[ 5% T4 % J A2 . 2017 45 R 2019 4R 4 5 45 4
T RGBS HE R o RN SR A R SR bR
HEA, 2016 4F (M EEas S R EbRME) (GB 3095-
2012) 45 45 T0 B8R 25 5] A0 A0 A DA S AT O3B 171 9% 52
L 2020 A PETE TN AE B IR LR

bR T 8 e S N = P e o 0 1 RO 1
WA BAEEZ Z R B R R A Ry KR m . A7 L
SEFINR TN DL R D AR, BT
ek Z W ERN -3, RSB EEHNTFA K.
FLP PRI, MBS FVC, NPP AL %
TR B0 T . 2020 4F PM,s il PM, it B 11 A
B BE VR . A B I, MRS R+ FVC”
i EFEH .

CUgETe T PR AP 45011 ) BSR4 A0 A1 R AS BT 4 3
L1 U b X B ) R R G S R . AR LA U
T AR S R T (AR AE R — 2 i R b o
B A AR IR B LAY BOR DL SR, bR sz A A
SCRREEBE” Y B AR MR O 8 A A IR B A Y

K7 KL A 25 BR AR AR R B
R 1 (2000~2015 4F ) MK &2 1 (2015~2020 4F ). %5
] b, Uk P 32 I T S B R L |l IXC 2000~
2015 4F A A IABE i AR AR BRI #, {A7E 2020
ARSI & 00 Ml X A S ERBEAT BT

(2) VEVE AT I8 0 25 R) A2 R AR I I, AR SRR
Jo e 25 (Vo A X3 1) IX R AR R 7E T £ 4
X, DLR VR R4 b X, AR S IR B T A (34
SRR 1 DX 32 A A T B £ 1l B R
X

(3) B[ TR 25 R L BT, 2000~2015 4 NPP,
NEBEREE | PMys. PMy. FVC. KK HE SR 50
KA T2 SR K, 2015~2020 4 2 TR
B NI GDP I B %5 B 8 B0 PRBE R D0 1) 52 1 35 41
Fh . P aC BAE BRI ZS R, SRR FVC
HHAMETFHAIEEEEN, L g 28
+FVC” RZE F TN 5 iR B PMLsFIPM, 75
YRR B AR, VR AR ) R R R

(4) AR, 1 TR 3 B 10 0 A LA K R 7K



51

A

PEE I I 3k A S A B B A 1 AT AN

2765

JbE TAERY S, (9% e i) 1 Ui b X 7K 8 38 i Fn A=
BIEFEA RS, ALK B R

WA (24 0),

JIt LA Joy #4825 R 58 243 A

FRERTE . DTG O W TR A 2SR, (HR T
VUSRI , B IR R RS B R, WESEIX

0 A e — 5 W 22 15 W8 th TRE £,

|

AR, FF LA 2003 475 Y2 ) 08 10 2000 4551

*E’

DR MG 7 Je 00T 9 224 v L 25 R T R i . Ok

i%&ﬂﬁ?ﬂﬂﬁﬁ*’éﬁﬁ?ﬂﬁ*idﬁ%ﬂﬁ?ﬂﬂ—'ﬁﬁ%‘(ﬁﬁ
1)) B A, Jr IR R oK A A DL BOK JBAE
*T?Vﬂ/\ib\%iﬁﬁﬁﬁi/% ELiE

5% 3Tk -

[1] Jiang L G, Liu Y, Wu S, et al. Analyzing ecological environment
change and associated driving factors in China based on NDVT time
series dataJ]. Ecological Indicators, 2021, 129, doi: 10.1016/J.

[4

F
-

ECOLIND.2021.107933.
Martire S, Castellani V, Sala S. Carrying capacity assessment of
forest resources: enhancing environmental sustainability in energy

production at local scale [J]. Resources, Conservation and
Recycling, 2015, 94: 11-20.

MR AR, T8, AT . B BH A A 5 R 35 ZjJ"‘EE.’fiﬁA(W
A THHI0) SRBRE, 2023, 44(2): 816-827. %

Tian Z H, Yin C X, Wang X L. Dyndml@-monltorlr}g and driving
factors analysis gf ecological env1r0nmen'l cu,lahty in l"oyang Lake

Basm[ﬂ l*mu‘ronmdmal Science, 2023} 44Y2) 81!3 &2..7"I

i ﬁw”@mm %{ﬁbnmﬁmwa (g
Laspmm;b&% - HK AL 'ﬁ_jk*'lﬁﬁf 018, 1671):
I5-143"4 [ | ¢ &

J; 1z, QI F, l'Slnang G F, et al Spat{;llfle.ﬁ{poral"bhﬂfnge of

-
f
i

vegetation cov?wd its relationship wnh SPEI in lfl. Hut}lo Rl'y‘er Basin
]

Ju:'-ﬂ-' [}dl @pulh to- Norlh —Wpler Trdmferi and Waﬁei‘ S(,]len(,e .&

[si)

[10]

Teqhmlog,f 2018, 16(1): 135-143. i ,..-"'
PRI MR 5T RS T 30/4F 8 i B )
J.}S,ﬁrﬂsﬁﬁat ()] #3055 90 £ LR, 2014, 30(6) : 36-
40, 45.
Sun L G, Zheng 7Z H. RS-based study on dynamic change of
vegetation coverage in Hutuo River watershed in the past 30 years
[J]. Geography and Geo-Information Science, 2014, 30(6) : 36-
40, 45.
EEEE, S/NE, R T T, &L UV i T K KA R
WA B Zr A 0], BB Ak, 2021, 40(12) : 3838-3845.
Wang H W, Guo X J, Zhang Q Q, et al. Evolution of groundwater
hydrochemical characteristics and origin analysis in Hutuo River
Basin[ J ]. Environmental Chemistry, 2021, 40(12) : 3838-3845.
Long Y, Jiang F G, Deng M L, et al. Spatial-temporal changes and
driving factors of eco-environmental quality in the Three-North
region of China[ J]. Journal of Arid Land, 2023, 15(3): 231-252.
Meng L R, Huang J, Dong J H. Assessment of rural ecosystem
health and type classification in Jiangsu province, China [J].
Science of the Total Environment, 2018, 615: 1218-1228.
Li W L, Liu C L,

alpine pastoral ecosystem health by using the Basic-Pressure-State-

Su W L, et al. Spatiotemporal evaluation of

Response Framework: a case study of the Gannan region,

northwest China[J]. Ecological Indicators, 2021, 129, doi: 10.

1016/J.ECOLIND.2021.108000.
Baas J, Augustine S, Marques G M, et al. Dynamic energy budget

models in ecological risk assessment: from principles to

[19J

[22]

[23]

[24]

applications [J]. Science of the Total Environment, 2018, 628-
629: 249-260.

Fattahi R, Khalilzadeh M. Risk evaluation using a novel hybrid
method based on FMEA, extended MULTIMOORA, and AHP
methods under fuzzy environment [ J]. Safety Science, 2018, 102:
290-300.

Yang W C, Xu K, Lian J J, et al. Multiple flood vulnerability
assessment approach based on fuzzy comprehensive evaluation
method and coordinated development degree model [J]. Journal of
Environmental Management, 2018, 213: 440-450.

Adams M D, Kanaroglou P S. Mapping real-time air pollution
health risk for environmental management: combining mobile and
stationary air pollution monitoring with neural network models [J].
Journal of Environmental Management, 2016, 168: 133-141.

Guo Q, Wang J Y, Yin H L, et al. A comprehensive evaluation
model of regional atmospheric environment carrying capacity :
model development and a case study in China [J]. Ecological
Indicators, 2018, 91: 259-267.

Berger A R, Hodge R A. Natural change in the environment: a
challenge to the pressure-state-response concept [J]. Social
Indicators Research, 1998, 44(2): 255-265. -

Das M, Das A, Mandal A. Research note: ,eco'system Hedlt-H (EH)
assessment™ of a erldly urbanizing melropohtﬁ;ﬂ#‘"}ty-reglon of
eastern Indil'a_nl' A study on Kolkata Me'l‘ropo.htan .Area (7.
Ldnds(dpe dnd Urbdn Plannmg, 2020, 204; doi ‘1'0.1016/j.
ldndurbpldrf 2020 10ﬁ93 .,“/

HJ 192-2015, A5 SR B0IR DL ITHr 4 R MLl S JJ -
am% 085, B, #:%?mm%mﬁm,ﬁ%Mﬂ
R m&iﬂtt*%f*&ﬂ;b‘zﬁm V). A B AR 2002, 42
(14): 5906-5921} ¥ PR R

e

Ouyng; Ma MY a‘Wang 7Z M, et al Dyngmlc evaluatlon of

ecd]ogle Ienv]ronment in Horqin sandy land based on, emole
sen%m.gaand ge'ographl( information data[ J]. Acta Ec ologﬁ'a Sinica,
2022, '42( 14) : 5906-5921..4

Ding Q, Wang L,
assessment of ecological quality based on remote sensing data [J].
Environmental Science and Pollution Research, 2020, 27 (26) :
32779-32795.

Klinge M,

Fu M C, et al. An integrated system for rapid

Erasmi S, Dulamsuren C, et al. Modelling the
productivity of Siberian larch forests from Landsat NDVT time series
in fragmented forest stands of the Mongolian forest-steppe [J].
Environmental Monitoring and Assessment, 2021, 193(4) , doi:
10.1007/S10661-021-08996-1.
Lee P S H, Park J. An effect of urban forest on urban thermal
environment in Seoul, South Korea, based on Landsat imagery
analysis[]]. Forests, 2020, 11(6), doi: 10.3390/f11060630.
Hu X S, Xu H Q. A new remote sensing index for assessing the
spatial heterogeneity in urban ecological quality: a case from
Fuzhou City, Chinal J]. Ecological Indicators, 2018, 89: 11-21.
TEAGAT, B Rk, REETL, 4 JE T 0 CA-Markov B2 1
TR I 3 L DX B b ) TS A A 400 R T () . 74 e bk B o
%, 2021, 36(4): 150-158.
XiMZ, Zhao Z Q, Wu P S, et al. Changes and predictions of land
use in mountain section of the Hutuo River Basin based on
improved CA-Markov model [J]. Journal of Northwest Forestry
University, 2021, 36(4): 150-158.

XNGEZR , SRAF , BUMS T . D M T PV T 2 2 S i A A R e
FEPEA ()], FREEHEM AT LS $0R | 2016, 28(2): 33-36, 68.
Liu X D, GuoJ S, Zhao P Y. Ecosystem health assessment of main

tributaries of Hutuo River in Xinzhou City [J]. The Administration



2766 wom B 45 4
and Technique of Environmental Monitoring, 2016, 28(2) : 33- e TR AE AR 25 U5 G KU I 23 28 AR A5 AE 40 A [T ). R B Rl 2
36, 68. 2021, 42(6) : 2796-2809.
[25] TR, miise, BB . 35T 3t BRI 28 04 % v VR) i R b 7 o6 Li H L, Zhang J J, Zhang Y F, et al. Analysis of spatial-temporal
i s AR A 5 3K 8l I3 4 A L] o AR A RO AR (R e S0, variation characteristics of potential non-point source pollution risks
2022, 30(11): 1737-1749. in the upper Beiyun River Basin using different weighting methods
Ding Y K, Ye T, Chen K, et al. Analysis of spatio-temporal [J]. Environmental Science, 2021, 42(6): 2796-2809.
dynamics and driving forces of vegetation cover in the Hutuo River [36] XIMIT, oRIE &, TR, & K =MD X A SRS 1T
Basin based on the geographic detector[ J]. Chinese Journal of Eco- W5z /i 1] AR, 2021, 52(5): 30-36.
Agriculture, 2022, 30(11): 1737-1749. Liu X Y, Zhang Y F, Ding M H, et al. Eco-environmental quality
[26] T30k, FF4E . AR ZSHITH i P RME ST R il S [T ], % evaluation and spatial distribution patterns analysis on central area
Fl2#, 2003, (1): 35-41. of Yangtze River Deltal J]. Yangtze River, 2021, 52(5): 30-36.
Zhang W B, Fu J S. Rainfall erosivity estimation under different [37]  E#hl, RMEA . MR G RS R[] R,
rainfall amount[ J]. Resources Science, 2003, (1): 35-41. 2017, 72(1): 116-134.
[27] Huang X F, Lin L R, Ding S W, et al. Characteristics of soil Wang J F, Xu C D. Geodetector: principle and prospective [7l.
erodibility K value and its influencing factors in the Changyan Acta Geographi('a Sinica, 2017, 72(1): 116-134.
Watershed, Southwest Hubei, China[J]. Land, 2022, 11(1) , [38] B, ZESCHEr, 4R PRI AR i A e R N 2R 4y
doi: 10.3390/LAND11010134. *ﬁ[JJ. AR R 224, 2020, 55(3): 162-169.
(28] BREHER, B2, R, 45 BT RUSLE AL (9 15 /K i 35 1 Wang S, Li W J, Wang J F. Analysis on runoff variation
MRt 2 A8 4 [ 1], 7K AR 5244, 2021, 35(4) : 73-79. characteristics and its influence factors in the upper reaches of
Chen C L, Zhao G J, Mu X M, et al. Spatial-temporal change of Hutuo River Basin[J]. Journal of Gansu Agricultural University,
soil erosion in Huangshui Watershed based on RUSLE model [J]. 2020, 55(3): 162-169.
Journal of Soil and Water Conservation, 2021, 35(4): 73-79. [39]  FAh. 5T 205 0% BOBURE 0 ¥ ) 3 Bl R ’ﬂ)(éiiu_} 7}( Hfﬁﬁﬂj
[29] WuY Z, Shi K F, Chen Z Q, et al. Developing improved time- *ifﬁt—ﬁ}ﬁﬂﬂ'*w% HPEN D] M ¢ ’:P[gfw i
series DMSP-OLS-Like data (19922019) in China by-integrating Wang W. Rearch of [spatio-temporal var{aflon Yof ‘vegelation
DMSP-OLS and SNPP-VIIRS [J]. IEEE [Y‘dnhc-l}-hd.hs on eco]oglceﬂ water use and ecological Vu]nerdbl]lty-elepahop based
Geoscience and Remote Sensing, 2022, 60, doi: 10. 1{9/TGRS on multi sqﬁrce remote sensing data in Hdlh"e r Basin HD]
2021.3135333. r Xu7hou China [Lmvcrsny of Mining and Technolo 2023' .-'
[30] 5KE, BEFRZ, S, 5 T RUSLEW‘E@H’J% ﬂ((ﬁ[{ﬁhﬁjﬁ;& [40] Eﬁj":, Ly LK =8 SUEE: Ij'f UJE(F(UTLMIZE?@EE ?ruﬁi
{2 lﬂﬁ?%%ﬂ KL B 2021, 35(5):4 30 NP (TS). i 5 2015, 1103): 16-19. 5 )
.I.l'll ZﬂlangS ‘il gD H Wu H, et al. Re%earch orp 'l. ;/,a tion of Cui dr, .thao P Y, F}angwf Y, et al. Wetland e(’osy%tem h‘FdJllH‘
.-?,' §|01| eroskm"nl Sl,\nshm River Basin ba‘hed ﬁnﬁ LE"mqﬂe]_LJ acsesqment inimountain area of Hutuo River of ShanXI []] sz]! d
i Journal 0i§01fa dWatet Conservation ,202i1 3'5(5) 24- 3GJ""J 9(1ehoe#Man‘agemeqth 2015, 11(3): 16-19. = -
) B, faristosy S %?Glsﬁaustrﬂ’iﬁﬁ‘ﬂ‘nﬂﬂ%{ Lar] dge SO ot W TR A ORI ;ﬂﬁw]sﬁ
{ . ﬂfgcﬂz J] iﬁ«iﬁ}ﬂﬂﬁ 2023, 2!0(3* 37- 46 | 4\ ESRA T ] HRBERbE 2L 2020, 40(4) ; 1483-1490.
I MﬁY He H M, ZhamFH"'F Spatlotemporal change Of.ﬁll quSI -i:r}.f Cui L, Ni H, Dai C B, et al. Ecological toxicity analysis of
‘J Gd an I eldn Autonomuus Prefecture l)dsﬂ on GIS and_-[i_@ﬂ;/- particulate matter from automobile exhaust in China V and China
,.]:;LJ Research™ ﬂf Soil and Water Conservation, 2023, 30 (3) : VI[J]. Acta Scientiae Circumstantiae, 2020, 40(4): 1483-1490.
J,37 46. [42] R/, M, *IM% f‘f 2015 ~ 2021 4F 5 HE 3L K JA i #h 1X
[32]  xUilgde, WHVAK, STSCHT, 55 . IV RS2 R LG TR0 B PM, s HI R S & ZERRAE BT (T ). B R, 2023, 44
2 kL)) T HIEE, 2018, 38(5): 161-169. (4): 1841-1851.
Liu HL, Xie Y L, Jia WY, et al. Ecological security assessment Song X H, Yan L, Liu W, et al. Spatiotemporal distribution
and spatial-temporal evolution of Shanxi Province [J]. Economic characteristics of co-pollution of PM,5 and ozone over BTH with
Geography, 2018, 38(5) . 161-169. surrounding area from 2015 to 2021 [J]. Environmental Science,
[33]  FJF, 230, MR, 4. 1990 ~ 2020 4F 1A Ui 3k g 78 A= 25 2023, 44(4): 1841-1851.
DX A S PR ST I 28 %H)&Wﬁ]ﬁﬁi\ﬁ[ﬂ WEERLE, 2023, [43] R, skEKBK . BRVE 4 BT AU BAL 5 A A5 B 05 D BE O 5T
44(5): 2518-2527. (D] A2 24] , 2022, 42(11) : 4617-4629.
Wang F, Li W H, Lin Y M, et al. Spatiotemporal pattern and Feng J H, Zhang L L. Coordination degree between new
driving force analysis of ecological environmental quality in typical urbanization and ecological environment in Shaanxi Province [J].
ecological areas of the Yellow River Basin from 1990 to 2020 [Jl. Acta Ecologica Sinica, 2022, 42(11): 4617-4629.
Environmental Science, 2023, 44(5): 2518-2527. [44] Zheng 7Z H, Wu Z F, Chen Y B, er al. Exploration of eco-
[34]  XNEF, HAEMS, S0/ . T8 5 AR 80k 09 b 50 i XN sk environment and urbanization changes in coastal zones: a case
A S PR EE R EAN [T]. P AR B 2 4, 2016, 31(2) : 66- study in China over the past 20 years [J]. Ecological Indicators,
71, 294. 2020, 119, doi: 10.1016/j.ecolind.2020.106847.
Liu X, Yue D P, Ma M C. Small watershed eco-environmental [45])  Retmles, fEsrdd, FARME, 45 . T (0] 2035 4F A% T ) 3 3 K 28 4

quality appraisal of Beijing mountain area based on coefficient
variation [ J]. Journal of Northwest Forestry University, 2016, 31
(2): 66-71, 294.

A, SR, SRS, A R T AN RIOROS vk i AL iE i

PRI ZE L) ] o TR R 2022, 24(5) : 26-33.

Zhu T T, Hou L A, Tong Y D, et al. Strategy for assuring water
security in the Haihe River Basin by 2035[J]. Strategic Study of
CAE, 2022, 24(5): 26-33.



HUANJING KEXUE Vol. 45 No.5

Environmental Science (monthly) May 15, 2024

CONTENTS

Spatial Distribution Characteristics of PM, ; and 0, in Beijing-Tianjin-Hebei Region Based on Time Series Decomposition +++sesesseseressesenesesseneees YAO Qing, DING Jing, YANG Xu, et al.
ZHOU Hong, WANG Ming, CHAI Wen-xuan, et al.

Ozone Sensitivity Analysis in Urban Beijing Based on Random Forest

Prediction of Ozone Pollution in Sichuan Basin Based on Random Forest Model «++seeeeereereeneeneenns *YANG Xiao-tong, KANG Ping, WANG An-yi, et al.
Establishment and Effective Evaluation of Haikou Ozone Concentration Statistical Prediction Model =~ «+«reeerssresreeseeeeeeens ++*FU Chuan-bo, LIN Jian-xing, TANG Jia-xiang, et al.
Spatial and Temporal Distribution Characteristics of Ozone Concentration and Health Benefit Assessment in the Beijing-Tianjin-Hebei Region from 2015 to 2020
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ GAO Rﬂn, LI Qin‘ CHE Fei' el (1[.
Water-soluble Inorganic lon Content of PM, ; and Its Change Characteristics in Urban Area of Beijing in 2022+++eserererereseseresesesensnsnsnsinnens CHEN Yuan-yuan, CUIDi, ZHAO Ze-xi, et al.
Pollution Characteristics, Source, and Health Risk Assessment of Metal Elements in PM, ; Between Winter and Spring in Zhengzhou «+eeerererereress TAO Jie, YAN Hui-jiao, XU Yi-fei, et al.
Characeristics, Sources Apportionment, and Health Risks of PM, ;-bound PAHs and Their Derivatives Before and Afier Heating in Zibo City = «+++++++* SUN Gang-li, WU Li-ping, XU Bo, et al.

Components Characteristic and Source Apportionment of Fine Particulate Matter in Transition Period of Heating Season in Xi’an with High Time Resolution

LI Meng-jin, ZHANG Yong, ZHANG Qian, et al.
Source and Cause Analysis of High Concentration of Inorganic Aerosol During Two Typical Pollution Processes in Winter over Tianjin =«++ee+ee+e LU Miao-miao, HAN Su-qin, LIU Ke-xin, et al.
Spatial-temporal Variation and Spatial Differentiation Geographic Detection of PM, ; Concentration in the Shandong Province Based on Spatial Scale Effect
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" XU Yong, WEI Meng-xin, ZOU Bin, et al.
Characteristics of VOCs Emissions and Ozone Formation Potential for Typical Chemicals Industry Sources in China seesreesessessessssnsnssnens WU Ting, CUI Huan-wen, XIAO Xian-de, et al.
Formation Potential of Secondary Organic Aerosols and Sources of Volatile Organic Compounds During an Air Pollution Episode in Autumn , Langfang
............................................................................................................................................................ ZHANG Jing-giao, LIU Zheng, DING Wen-wen, et al.
Scale Effects of Landscape Pattern on Impacts of River Water Quality: A Meta-analysis «ooeeoeeseseememmmminn WANG Yu-cang, DU Jing-jing, ZHANG Yu, et al.
Spectral Characteristics and Sources of Dissolved Organic Matter in Inflow Rivers of Baiyangdian Lake Water in Summer Flood Season *MENG Jia-jing, DOU Hong, CHEN Zhe, et al.
Analysis on Hydrochemical Evolution of Shallow Groundwater East of Yongding River in Fengtai District, Beijing soveoeseeseereesevesesnenenien HU Yu-xin, ZHOU Rui-jing, SONG Wei, et al.
Hydrochemical Characteristics, Controlling Factors and Water Quality Evaluation of Shallow Groundwater in Tan-Lu Fault Zone (Anhui Section) ++++++++ LIU Hai, WEI Wei, SONG Yang, et al.
Effects of Pesticides Use on Pesticides Residues and Its Environmental Risk Assessment in Xingkai Lake(China) eoeoereeereressnenenenneens WANG Wei-qing, XU Xiong, LIU Quan-zhen, et al.
Characteristics of Microorganisms and Antibiotic Resistance Genes of the Riparian Soil in the Lanzhou Section of the Yellow River oeeeeoeeeeee WEI Cheng-chen, WEI Feng-yi, XIA Hui, et al.
Analysis of the Spatiotemporal Distribution of Algal Blooms and Its Driving Factors in Chaohu Lake Based on Multi-source Datasets +*++*++**+*JIN Xiao-long, DENG Xue-liang, DAI Rui, et al.
Characteristics of Epiphytic Bacterial Community on Submerged Macrophytes in Water Environment Supplemented with Reclaimed Water ««+«+ee+ HE Yun, LI Xue-mei, LI Hong-quan, et al.

Effects of Water Level Fluctuations and Vegetation Restoration on Soil Prokaryotic Microhial Community Structure in the Riparian Zone of the Three Gorges Reservoir
........................................................................................................................................................................ NIEI Yu‘ HUANG Plng; “‘ANG Peng‘ et al‘
Bacterial Community Structure of Typical Lake Sediments in Yinchuan City and Its Response to Heavy Metals «+eeoeeeereeeeseeseinsnees MENG Jun-jie, LIU Shuang-yu, QIU Xiao-cong, et al.
ZHANG Han, ZHANG Han, WANG Jia-wei, et al.
l
l

Effect of Thermal Hydrolysis Pretreatment Time on Microbial Community Structure in Sludge Anaerobic Digestion System

Source Apportionment of Morphine in Wastewater +*SHAO Xue-ting, ZHAO Yue-tong, JIANG Bing, et al.
++LI Yan-cui, YUAN Jin-guo, LIU Bo-han, et al.

++*WANG Yi-qi, SUN Xue-ying

Ecological Environment Dynamical Evaluation of Hutuo River Basin Using Remote Sensing

Spatiotemporal Evolution and Influencing Factors of Ecosystem Service Value in the Yellow River Basin

Ecosystem Service Trade-off Synergy Strength and Spatial Pattern Optimization Based on Bayesian Network : A Case Study of the Fenhe River Basin

CAI Jin, WEI Xiao-jian, JIANG Ping, et al.
LI Yue, FENG Xia, WU Lu-hua, et al.
Spatio-temporal Variation in NEP in Ecological Zoning on the Loess Plateau and Its Driving Factors from 2000 to 2021 ZHOU Yi-ting, YAN Jun-xia, LIU Ju, et al.
Land Change Simulation and Grassland Carbon Storage in the Loess Plateau Based on SSP-RCP Scenarios ++e+eereesesressssmmisnsnnine CUI Xie, DONG Yan, ZHANG Lu-yin, et al.

Multi-scenario Simulation of Construction Land Expansion and Its Impact on Ecosystem Carbon Storage in Beijing-Tianjin-Hebei Urban Agglomeration

Spatial-temporal Evolution and Quantitative Attribution of Habitat Quality in Typical Karst Counties of Guizhou Plateau

WU Ai-bin, CHEN Fu-guo, ZHAO Yan-xia, et al.
Effects of Land Use Change on Soil Aggregate Stability and Soil Aggregate Organic Carbon in Karst Area of Southwest China +«eoeeeesseeseeneeiieseene JIANG Ke, JIA Ya-nan, YANG Yan, et al.
Integrated Analysis of Soil Organic Matter Molecular Composition Changes Under Different Land Uses «++«treeeeesvesssmsnesnsniniiinnn HUANG Shi-wei, ZHAO Yi-kai, ZHU Xin-yu, et al.
Prediction Spatial Distribution of Soil Organic Matter Based on Improved BP Neural Network with Optimized Sparrow Search Algorithm «++++ HU Zhi-rui, ZHAO Wan-fu, SONG Yin-xian, et al.
Effects of Application of Different Organic Materials on Phosphorus Accumulation and Transformation in Vegetable Fields eeereereesresreenreneninieens SUN Kai, CUT Yu-tao, LI Shun-jin, et al.
Intensive Citrus Cultivation Suppresses Soil Phosphorus Cycling Microbial Activityss«sseeresrresesmeninimnninnn. ZHOU Lian-hao, ZENG Quan-chao, MEI Tang-ying-ze, et al.
Effects of Controlled-release Blended Fertilizer on Crop Yield and Greenhouse Gas Emissions in Wheat-maize Rotation System ** GAO Wei, WANG Xue-xia, XIE Jian-zhi, et al.
Effect of Biochar on NO,™-N Transport in Loessial Soil and Its Simulation BAI'Yi-ru, LIU Xu, ZHANG Yu-han, et al.
Analysis and Evaluation of Heavy Metal Pollution in Farmland Soil in China: A Meta-analysis =+ YANG Li, BAI Zong-xu, BO Wen-hao, et al.
Critical Review on Heavy Metal Contamination in Urban Soil and Surface Dust WANG Xiao-yu, LIU En-feng, YANG Xiang-meng, et al.
Research Progress on Solidification and MICP Remediation of Soils in Heavy Metal Contaminated Sites+««++eeesseeeseerssresursnnsineninn CHEN Yue-ru, GAO Wen-yan, CHEN Hong-ren, et al.
Pollution Characteristics and Source Analysis of Soil Heavy Metal in Coal Mine Area near the Yellow River in Shandong «++«eseeeeesereeeresinsneenees DAI Wen-ting, ZHANG Hui, WU Xia, et al.
Heavy Metal Content and Risk Assessment of Sediments and Soils in the Juma River Basin HAN Shuang-hao, YUAN Lei, ZHANG Qiu-xia, et al.
Characteristics, Ecological Risk Assessment, and Source Apportionment of Soil Heavy Metals in the Yellow River Floodplain of Yinchuan City =+++++ YU Lu-jia, MA Hai-jun, WANG Cui-ping

Health Risk Assessment of Heavy Metals in Soils of a City in Guangdong Province Based on Source Oriented and Monte Carlo Models =+ CHEN Lian, ZOU Zi-hang, ZHANG Pei-zhen, et al.
Chemical Speciation, Influencing Factors, and Regression Model of Heavy Metals in Farmland of Typical Carbonate Area with High Geological Background, Southwest China

TANG Rui-ling, XU Jin-li, LIU Bin, et al.
WEI Mei-liu, ZHOU Lang, HUANG Yan-ling, et al.
LIU Meng-yu, LUO Xu-feng, GU Jiao-feng, et al.
+XIAO Nai-chuan, WANG Zi-fang, YANG Wen-na, et al.
+ZHENG Chen-ge, PEl Huan-huan, ZHANG Ya-shan, et al.

Hg Content Characteristics and Safe Planting Zoning of Paddy Soil and Rice in Guizhou Province *+++*

Cadmium Phytoremediation Effect of Sweet Sorghum Assisted with Citric Acid on Typical Parent Soil in Southern China

Effects of Modified Distillers’ Grains Biochar on Cadmium Forms in Purple Soil and Cadmium Uptake by Rice

Effects of Biochar on Growth and Pollutant Accumulation of Lettuce in Soil Co-contaminated with Tetracycline and Copper

Effects of Vermicomposting on Compost Quality and Heavy Metals: A Meta-analysig:e+esoeeeeeeeeees JIANG Ji-shao, HOU Rui, CUI Hui-lin, et al.
Advances in the Effects of Microplastics on Soil N,0 Emissions and Nitrogen Transformation LIU Yi-ge, YANG An-qi, CHEN Shu-xin, et al.
Effects of Land Use Patterns on Soil Microplastic Pollution in the Luoshijiang Sub-watershed of Erhai Lake Basin ««++eeeeeeerreesrrssnesnisiieiiinnnn DAI Liu-yun, HOU Lei, WANG Hua, et al.
Characteristics of Microplastic Pollution in Sediment of Silty Coast in Culture Bay =+ **SONG Ke-xin, HE Jin-cheng, LI Chang-wen, et al.
Effect of Polyethylene Microplastics on the Microbial Community of Saline Soils WANG Zhi-chao, LI Zhe, LI Jia-chen, et al.
Characterization of Microplastic Surface Bacterial Community Structure and Prediction of Ecological Risk in Poyang Lake , China +eereeeeeseeeeeeees YU Jin-li, ZHAO Jun-kai, LUO Si-qi, et al.
Energy-saving and Emission Reduction Path for Road Traffic in Key Coastal Cities of Guangdong, Fujian and Zhejiang s«++++eseeeeeeereereeseens XU Yi-nuo, WENG Da-wei, WANG Shuo, et al.
Life Cycle Carbon Reduction Benefits of Electric Heavy-duty Truck to Replace Diesel Heavy-duty Truck +++XU Yuan-yuan, GONG De-hong, HUANG Zheng-guang, et al.



	1
	20240526
	2



