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XU Yong ,.'ZHE'NG zm weil, MENG Yu-chi®*, PAN Yu-chun=€T0 Zhen- dong', ZHANG Yan'

(1. Col lege of Geomatics and Geoinformation, Guilin University of Technology, Guilin 541006, China; 2. Department of Spatial Planning, Technical University of Dortmund,
Dortmund 44135, Germany)

Abstract: Studying the spatiotemporal variation in vegetation net primary productivity (NPP) and exploring its influencing factors are of considerable practical significance for
understanding the spatiotemporal variation in vegetation and for guiding ecological restoration and management projects based on local conditions. Based on MODIS NPP data,
combined with in situ meteorological data, land use data, and vegetation type data, this study explores the spatiotemporal variation in different types of vegetation NPP in southwest
China via the Mann-Kendall significance test and Theil-Sen Median slope estimator. It reveals the influencing factors of spatial differentiation of different types of vegetation NPP and
the interaction between influencing factors in combination with stability analysis and Geo Detectors. The results revealed that on the temporal scale, from 2000 to 2021, vegetation
NPP, NPP,_ (vegetation NPP exclusively under the influence of climate change) , and NPPRes (vegetation NPP exclusively under the influence of human activities) in southwest

China showed a fluctuating upward trend. Among different vegetation types, NPP, NPP, , and NPP,  exhibited an upward trend, except for a minor decline in NPPRes of tree

Pre
vegelation al a rate of —0. 183 ¢* (m**a)™. Among them, NPP, NPP, , and NPP,_ of economic vegetation showed the most significant upward rates, 5.96, 3.09, and 2.94
g+ (m*+a)™, respectively. On the spatial scale, the tree vegetation NPP with the most significant downward trend was mainly distributed in Tibet and southern Yunnan, while the
economic vegetation NPP with the highest upward trend was primarily distributed in eastern Sichuan Province. The stability of vegetation NPP in southwest China presented a spatial
distribution pattern of "low in the south and high in the north, " and the average value of the correlation coefficient increased in the ascending order of arhor vegetation (0. 101), shrub
vegetation (0. 105), herb vegetation (0. 110), and economic vegetation (0. 114). The interaction hetween surface temperature and relative humidity was the main influencing factor
for spatial differentiation of vegetation NPP, while the interaction between sunshine duration and warmth index had the most significant impact on vegetation in southwest China, with
an increasing percentage of 30. 91%. Different types of vegetation had different requirements for different climatic factors, but their requirements for surface temperature and warmth

index were significantly consistent. When the surface temperature was 21.03-28.49°C, and the warmth index was 106. 46-167. 2, the NPP of different vegetation types peaked.

Under natural succession, the impact of climate change on vegetation was inversely proportional to the stability of the vegetation community. The arbor vegetation community with high

R HER: 2023-02-15; 1&1iT H#i: 2023-03-27
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stability was less affected, while the herb vegetation community with low stability was highly affected by climate. In contrast, the stability of economic vegetation was directly

proportional to the impact of climate due to the influence of human activities. This study establishes a theoretical foundation for evaluating the impact of regional climate on the growth

of different vegetation types and can be crucial for formulating ecological restoration and management strategies in southwest China that are adapted to the local conditions.

Key words: southwest China; different vegetation types; vegetation net primary productivity ; spatio-temporal variation; Geo Detector
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268 woom B % 45 %

*#ﬁ%ﬁNPP S BRSO A LK 83, 04% i ETE RPN =k NI ARl == a1 N | B N
X G Rpa gt 2 b Horp ) 5 G 2 Rk h10.48%. £ LAl AN, NI Ssg N, 7Y g Hh X
Lﬂt%ﬂﬁi\mtﬁm 85% , ER P MAEWNIZARE;  BNPP IR ETHEE N T PR, 25
TeAR HEARFI B AN NP, 2 DR AL 8 R8E NPP, 7E ARG 3 T &2 LT S ALY i
BIRT 49% , Horp , BARL A BE NPP, 2 B A SmE K, BRI ARES . Te AR NPP, 7E A
U R 71.63%, e KM 9L NPP, 2 LT ¥am WS shsgm T R AEAAE — 0 T X, R0 A fE v
R AR 49. 15% , F K 25 48 4% NPP, 52 b 25 1l ORI DY 1] B
F4 AEXFHEWTEEMRAEREEE NPP T SEIT/%

Table 4  Statistical results of NPP variation of different vegetation types under the influence of human activities in southwest China

it H e .35 T B LTE N ENTE N ENTE Ny BE LI [aTE Ny
5 L X 0.41 1.38 27.53 53.10 8.64 8.94
TR 1.14 4.15 45.56 40.28 4.79 4.08
AR 0.50 1.45 35.31 52.26 6.62 3.86
AR 0.07 0.31 27.99 68.84 1.69 1.10
EA YR 13 0.24 0.85 15.87 42.19 16.47 24.38
b 0.08 0.12 12.92 61.92 13.65 11.31
3.2 N[FIZE AR AR KRR E Tk A BT 8 25 (] 53 A1 4 Jad %ﬁii‘éﬂda’&ﬁ/}j‘wﬁiy%&m
NPl 6 77 . %] . 2000 ~ 2021 4F PEREALICHE . 3o 7R A A AEA HeHi ok NP E Dl b )
B NPP i 3 A2 A 5w ARl w7 =S ] A A AR L 45 S ﬁﬂi*ﬂl I{%%*ﬁ?ﬂiNP}z ﬂauﬁlﬂf};‘wﬁ
K NPP AL T R B NN S b s, : \\
e, 75 JS A B NPP 2 BRI 30 728 LA i g 72 K 11 3.3 TI‘J%@@*E}E:INPP%ﬂFI%@ /
4 H 2 K 3839 &m%ﬁ.%q{au@%zk% 3.3.1 AR
(0.401) | /Egj&b*(q"ms) azlxi(é Q'} % ﬂulélifﬁ @&%hg‘fnmxﬂﬁﬁxﬁﬂr‘m&@ﬁ
(0 LD IR T AR NPP O NPPES la]ﬁj\%eoﬁﬁ‘mgﬁm,,\qﬁmm 63,3

%M&&Ljﬁg{h — T ?pﬁ&ﬁcﬁrﬁt RS Ji:'%uf%ﬂﬁ?%mqﬁﬁﬂwao 57ﬁQ5 ﬂiﬁ
ﬁ%b%‘ljjﬂ.-54 'épS%%usz 87%, H i, ﬁ@ *ﬁﬁﬁﬁyppgg | IR ,qﬁmﬁo 31' TEAN [ 2R B R4 Y, TR oK
iﬁgﬁ/ﬂjﬁj} 1&5%%?“@9@%:: ﬁeiﬁﬂli Ffﬁjﬁ S ff vk NPP 25 lﬁjﬁﬁﬁ%ﬁl%%mﬂﬁ& S

gpéﬁ {f dJﬂW%E%"%Ez:T‘ﬁM T 7 A K BB NPP 75 1] 5y 5 100 7 71 4 (0L
s AR MATFAAEYE NPP B s fk, 0. 18, Horh H IR 4 g (H AR AR, 8 0. 03 A L T IR K
E*EWNPPIEP/)}WJ”*%E SEC AR 53, 48% F1 A B NPP, 2 BF A B NPP 23 8] 43 53 5 S M6 A7
44.31% , Hoh BEAR R R W NPP 2 b i s A8 Ak 80y R B BOAR S, M IR 1 X 22 T 2R A i NPP 5[]
A7 E V5 S L 28 U 28 M Bk NPP & vk g AR R ] 3= Oy SRR I ¥E R 0. 33, Horp | BB RF BRI ZE A 4R
B AGTE VN R HAMAGAE DN AR e 26k B2 TE A NPP 23 18] 7 5 B i B 1 ek g fH
B NPPAFTE— & W m B 8l 28 4k, i Lt Ry 8. 22%. 45
AT PG R b XA B NPP it 3h AR Ak R AR AL s

VEEGHIIX [ 0.31 0.62 0.57 0.62 0.48 0.55 1.00

FeARIH 1 0.80

WEA S M 0.60

qlE

AR 0.40

bzl 20373 )
M 0.006~0.049, {E i ZhAs 4k
B 0.049~0.100, B 2084k
[ 0.100~0.185, w1 BEJE 2754k
[ 0.185~0.392, ®w e sh A8 4k
W 0.392~1.000, % Zh25 4k

0 400km
|

e

0.20

Hoft

0.35 0.43 0. 36 0.29

0.41 !
®
¥ )
4
#

oA
=
i

H %

B FE AL

El6 FRiX#EH NPPIEEMESHEDH
Fig. 6 Spatial distribution of the stability of the vegetation E7 EFRUNER
NPP in southwest China Fig. 7 Results of factor detection



144 TR AF PR XA ) 2%

TUAE Wl NPP I 23 Y78 T 5] R 3 AR 5T

269

G354 0. 43 F1 0. 41, FH 6 B X 248 5% 2 Bk NPP Y
i B T B AR, G g (EAN R 0. 145 20 PR 7 %o 8 A A i
AR A B NPP #2318 73 S5 10 £ g 0 M W 85, g fEL
B 20 9 4 0.51 F10. 64, o, 3 05 3 | IR BB 18
B ST R G W B N R R S AT B NPP S [R] 43 S 1Y
S, MR FAE R g, BR800 5% i g )
BEART] 240 . 28 Enl i, MR IR | U L AR
F A 2500 Tk 92 i Z50%T PG i b DX AR B NPP 25 1] 43 5
14 5 T 658 A T 7 S [ 288 AR g v, /A PR - b A i
NPP 75 [0] 43 5 (0 f B 00 B A W 35 22 5, BLvpy %
A B NPP 25 (] 43 5 52 3048 w55 11 i e 0, i e
RIS HE W NPP 25 [0] 43 5 1 i J86 0 R X 21K
3.3.2 s HEM
WA 8 iR , NAE BAE S5 R F |, VG pg b X A f
K 1 U F1EH g (3 KT o fl, < 7
A& HAE 45 5 35 R B LA - 1 o ol TR e R R
A A X R MV R I R R BE N H BR800 ¢
T 35 35909/ 0.75. ph1 st R AR o 152 52 0 e 3 i JEE
K H H Hﬂé&ﬂ@iﬂ’ﬁﬁﬁ%%ﬂﬂﬁ“ﬁr‘ﬁﬂﬁ[ﬁ%@ﬁE<
FERAMERER . AR RSB TR AR NPP
ZHXHRENH Bf’:.ﬂfﬁﬁ’]ﬁé”ﬁ?ﬁ.vﬁ;qﬁyﬂo 46 @

SR
w

(a) P HIIX (b) FARA (c) FrAR AR }
-JI
X1 8. 06% 24. 56% 19. 35% 25. 00% 25. 45% 7.79% 18.06% 9.09% 20. 00% 13. 51% 26. 09% 30. 43% F
1.00 150
X 0.67 8.06% 20. 97% 16. 13% 4. 84% 2.60% 10. 39% 10. 39% 3. 90% 0.29
Xz 0.71 0.67 12. 90% 26. 32% 12. 28% 05798 7.79% 18.06% 5. 41% 0.30 0.30
0.80 120
X4 0.74 0.75 0.70 20.97% 17. 74% 10. 39% 10. 39% 0.44 0.43
Xs 0.60 ' 0.72 0.72 0.75 30. 91% 16. 22% 05264 0.33 0.32 0.46 52. 38%
0.60 90 -
Xe 0.69 0.65 0.64 0.73 0.72 031 MOSZSEORIAN 0. 42 |10.32 KN
¥
@ 3 ; i
S (d) B LA (e) AN () At 5
' =
0.40 Xi- 14. 63% 26. 83% 26. 83% 16. 28% 24. 39% 4. 35% 18. 03% 26. 79% 64. 52% 7. 46% 17. 39% 45. 71% 18. 60% 33. 33% 7/2.;41@ 60 =
Xo- 0.47 28. 21%65. 52% 23. 26% 14. 71% 0.72 5.80% 7.25% 7.25% 2.90% 0. 54 6.52% 15.22% 15. 22% 6. 52%
0.20 X3- 0.52  0.50 17. 95% 25. 58% 30. 77% (ST2NR0575) 3.28% 21.31% 8. 96% 0.51 0.49 20. 93% 55. 56% 14. 29% 30
X4- 0.52  0.48 0.46 23. 26%41. 18% 0.71 0.74 0.63 30. 36% 7. 46% 0.51 0.53 0.52 20. 93% 23. 26%
o Xs5- 0.50 0.53 0.54 0.53 27.91% 0.51 0.74 0.74 0.73 10. 45% 0.48 0.53 0.56 0.52 41.67%
=0
X- 0.51 0.39 0.51 0.48 0.55 0728 0,71 ROSTBEN0: 72 RONEE 0.50 0.49 0.40 0.53 0.51
X XN X5 X X Xe X XN X5 X X Xe X X X5 Xy X Xe
£e R RN S H AR EE R BRI
B8 ZTERMERMIEERARNERRTEFRMNqERAZRE
Fig. 8 Results of interaction detection and growth rate of ¢ value of interaction detection compared with factor detection
<)) = s
3.3.3 BB 14 28 S PE AL, HeAR D 215 0 4B 9 NPP 25 [] 73 S 4

TR 9 FF 7S, 76 P4 B Hb X 8 A Af 5480 b L RS
JE FUAR G2 B . H R B ORI B 48 8 FE S 5 BRI
ANTR) A R 20 45 T) % R B NPP A 52 W) 34 77 7 Sk 255

LB, NPP 32 H 3 I OV X IR | 46 RN
%m&mawm@nmrm%mmﬁjuﬁwﬁ
0. 74 ; BLAS S AH B NPP 32 H BRI BN B2 45 B0 52 i)
WK, H G g1k 0. 86; 4 55 M HE NPP 2 JENH
RR BRI K A8 LI g 109 0. 54. ph T 41, R
7] 28 JE0 K e NPP 32 45 D F 38 B W 748 35 10 57
e IR (Y PN TN i SRR (1P
B0 45 AL K 0 R I 2 T 8 T L R
AR TR H IR ISR B 5 500 79 7 X
H B NPP 43 5 (19 5% 0 9 42 T+ K, 35 30, 91%. FER
7 24 760 485 v, 50 R T 6 77 K K A NPP 2 [ 43
SR TR N B P M R 5 A
15 D 30 AR B B WA X U OV 19 5 T
FIHETE 54, 55% S A BE 5 Al fE B T3S B
) 3 45 TF 398 5 90%. £5 1 0 L A X I N 26 3
P2 LA R 9 18 1 I B 250 2 82 0 7 7 s A i I
MEEHNER,H Eﬁﬂfﬁ&tmmﬂjﬂaﬁéﬁxﬁf’ﬁmxﬁr’ﬁ
ﬂEﬁﬁNW@mﬁhﬂmkmﬁﬁvﬁﬁﬁ*
H%ﬁﬁ%TﬁHWU¥MxE¢mg%HEWE
e g3t I 22 A AR 15 3~ 0 AT
@EW%H%A%EWNmeﬁﬁ%ﬁk”

ISA
w

AAFAE L3 22 5 RO L 3K R W] T JE % 15 O P
b DXAE B A S A [A) T A S [T X S
PR R 00, 2 V% 45 O AR B NPP 28 0] 23 5 1 fiff B



270 B2 5%

B 45 %

3 3 ZE AR T A A S W) DR 1 18 8 SR AL e A O
P 72 74 R i DA [R) ST B A SR TR AR A2
D S AR S R 4 RAT A s JE — Bk PR PR 2
A T B FE VR SR RS H RN R A A W 2 e
SN TETT AR FNETERM P, 3 R0 5 oAb U
1) ¥ G W 3 22 S R A R AR A A AR R
G5 RATAE i — Bk BRIEV IR K0S BRI KA 9
RSB P 2 N A A 5 28 SRR AL A i L Y

X[ Xl
Y (B MR

X2 . Xz .
N (B EER X3

X X X3 Xa Xs

X1 Xl

Xi X2 X3 Xy

(a) PHREHIX

(d) P SABL X

X2

B9 BEFESRUEAR

Fig. 9 Results of ecological detection

3.3.4 XU XM

VG R Hh X8 S [) 2 AR A R K B AR F i S
JIE7R M 2 3 B R X6 0 B 2 7 R b DX A g NPP 55
[E1] 43 5 5 Wi 5 K A8 R DR, 4 6 3L % 7 21. 03 ~
28. 49°CH} , #18% NPP,, 73K 1 162. 6 g+ (m’*+a) ™", 1
AH X W B ik A AR B 67.05% ~ 74. 68% I, A Bk
NPP,, h 892. 83 g+ (m?+a)™". S JE . H WA B0 i 1%
6 B0k V5 Fg M X R B NPP 25 8] 43 53 19 52 Wi [ B 45
K, YA JETE 851,41 ~ 917. 11 hPa i), 4 ¥ NPP,, 7]
ik 1033.63 g+ (m*a)™", 2R IZT5ETE 106. 46 ~ 167. 2
8] B, 48 B NPP,, 7T 35 VG §9 M X B R {1 226. 27
g (m?a)™, I AT AT 3 BT A4 b T 5 A A AR A
B NPP b Ty — R R e Rl 4 A
AR PRBE AR EE , TR A A K R 2

TE V8 R b XA [R) 25 B A i NPP XU X #300 o

X3

X4 .

NAFAE R 22 0 R S N T 4 A T L R B
PSPSETE PR e IS S A N P R VSIS
Xof R AR 28 55 ZEAE W NPP 25 [1] 73 7 19 52 e 22 155 B2 AH
AL, X6 T A R A S A e NPP 23 (6] 3 57t ) 52 M) 42
e BEARBIYE . 25 bl i, FEVe 4R 0 HA A R T4
NS VU g M DR B A R =S [ S AT AR R SR
TR AT AR TN A AP AT AR A2 5F 2R
R R AR I

X1

X.

(b) BLARSAEHE (o) FRARIHE

Xy Xs X X1 Xy

(o) FEARIAT

. }
X4 ..

X Xs X5 X1 X4

AN [ 24 R R B %o PR B 2% A 1) R A A T 3 R R (]
22 S RIAE FER IR B R AE R KR g R
BOR 2R REARLAE G D, JEVR T8 H00 Rl X Sy
-97. 82 ~ —84. 07, M £ H-Ath 25 #Y 4 1 v 7 oK B2 K%
F-122. 635 URAETR AR | T AR B A S AH 1 b Fe ol
B 55344 851. 41 ~ 917. 11 hPa, T 7E L B A W rhhy

777. 49 ~ 851. 41 hPa; AH X5 B2 B 7 248 T 28 48 1 P A
AR 41,49 % ~ 49. 119% A, Ho 4T Bk 2 A 1 3

SRAH X B KT 60% 5 78 H BETE K J7 i, K T2 000 h
B H BB JE: TR AR 28 7 M ok A e A AR 1 T T A R
FLA AR BIT F IR0 5 SRR B . AH ) M e BAE
T Hb 2% T B R B 4 RO T, 45 28 AR A 1 T oK 2
T —EOhE 0 21. 03 ~ 28. 49°CHI 106. 46 ~ 167. 2,
M4 UK [ 24 0 R 4 A M 2 TR P R IR B 8 A5 B AR ] 17
Foe it DX (]I, 34925 3K B[R] A A B NPP gAY . 25 1]



1 4] T4 ¢ VYR XA [ 26 RUAE B NPP I 25 38878 B 52 0 R 3 4R 5 271
£5 REEXEMNER"
Table 5 Results of risk detection

A A FELFRAL AR/ C L /hPa HH X L /% H FR IR #o/m 1 I 45
P e X 7] -122.63 ~-109.78 21.03~28.49 851.41~917.11 67.05~74.68 1825.68~2176.19 106.46~ 167.2
WX NPP,_ /g-(m+a)’ 714.47 1 162. 60 1033. 63 892.83 813.98 1226.27
e Ak TRl X 7] -143.55~-132.79 21.03~28.49 851.41~917.11 67.05~74.68 2585.12~2964.83 106.46 ~ 167.2
B NPP, /g-(m*-a)! 1223.55 1241. 16 1079. 42 971. 32 907. 00 1291. 55
Ak e X ] -132.79 ~=122.63 21.03~28.49 851.41~917.11 74.68~84.98  852.05~ 1368.08 106.46 ~ 167.2
B NPP_ /g-(m?-a) 1.066. 20 1191.35 1.005. 60 905. 19 752. 86 1 249. 66
A e X ] -97.82~-84.07 21.03~28.49 851.41~917.11 74.68~84.98 1368.08 ~1825.68 106.46~ 167.2
BB NPP_ Jg-(m?-a)" 482.76 1 066. 22 954. 48 937.27 750. 00 1194. 19
Zyesk Bl X ] ~143.55~-132.79 21.03~28.49 777.49 ~851.41 41.49~49.11 2176.19 ~2585.12 106.46 ~ 167.2
T NPP /g-(m?-a) 111831 1 145.59 1.005.88 891.82 1032.50 1291.35
ot Bl X ] -97.82 ~ -84.07  21.03~28.49 917.11 ~989.39  74.68 ~84.98  852.05~ 1368.08  106.46 ~ 167.2

NPP, /g-(m*+a)’ 180.06 498.56 503.42 494.93 337.89 515.53

1)NPP, SRR AW NPPAE I SR A CF T Al ik 31 () e K

R i 2 R A 1 5 RO 7 R b DA e NPP AR R
18 52 0 fie K, HLAS [ 288 TR0 A B ) 3t 36 3R 52 0 3L iz 45
WA SRAR ] 1072 Ve F5 2, UK L AR A H

wﬁMﬁKﬁ%@ﬁﬁ*ﬁﬁeﬁiﬁ@gfa
4 g v 7
4.1_PRR A K e i NP A ik

U\HTIETIJEE 2000 ~ 2021 4, Bﬁf‘ﬁﬂﬁ%
NWELﬂ%%ﬁﬁEMﬂA%@ﬁ WF%%
ﬂﬁﬁNWﬂfﬁzLﬂt% i%Eﬁﬂﬁ#

B P 2000 2021 4, 76 1 ) I 4 A o 1
9: 31’(: éﬁ?mﬁﬂﬂdﬂﬁﬁ 767. 49 mmy ttéﬁﬁié’{gt/

[54‘7J<i'glf§662 85tmm 5 1 104. 64 mm , K it HO TR K 5
5 TV R M X AR AT X R 4 4 7E 32.21% ~
84. 98% , Jin_I- VG Fig Hbu X b Ak 3% ] R IR 2 B MK, e A2
14016 BE A AR B 1 2B R SR TR M BB R R L LA,
FI 2000 4F 5 , 26 A ZEA TR 3R, 38 4L % 04 R
b DX 4% 350 AE 2 ) R, St T IR B bR L 7S g b XA 5
L2510 BRI VL B 4P bR TR 55 AR S TR, TR R Oy
Ve XA A SRR 5 R R AR T B R STk
MZS ] 1 TR AR Mg T B X 3 22 4 rh R 7
FEC AN 2 T A, P AT 2 e i T R AR 0 i) Sk R I
AR o DR 0 2k AR A 25 ) R ORI T AR AR B A £
BEVEDIRE X, 5 i T BT B 1) ¥ 76 2010 4E 2 )5, 2157
AR 1] 452 6, o 22 ARl 3% 3l Fn el Bk 25 2K 35 3h i
S Y S0P R M X 2001 ~ 2019 4F 8] 25 AR 26 T
ik 375. 27 77 hm? Lﬂﬁfeﬁﬂt*ﬁ%ﬁm@f)\*
W T 2T R — RE . 45 bt
NPP{@ﬁLﬂi%HE%E@*EW%’@ﬂ,I%ﬁﬂ‘ﬁflﬂ
JU 23, 0 1] 4 b A B A5 2R i JE ) b B A S A, B
ARG E & ZRA R TR R AESET Y

02 3 25 £ R 7 2 1 b
3 % U5 1 ﬂTM%kﬂ&&%W%uT%xmﬂmH
G K KA b Bﬁ@?‘}iﬂﬁ
g, | ==
4.2 @@ﬁﬁﬁﬁi&&@ﬁ%ﬁ%@i%mm
LS SNV ~&
Eﬁiﬂﬂl:%lﬁl ﬁ!"lﬁ?}}iqj )lﬁ*ﬁﬁ‘{‘NPPﬁr
e 3 1 3 AR A 2 4, T T
Nwﬁm&yfﬁ % W A
ﬁ%ﬁ@%@%ﬁ%ﬁ%k%mﬁ%ﬂﬁﬂﬁMm
o550 51 2RO 0 B2 G R T T 28 5
Tl B R S A R R 0 2 SRR S A
tEA . £ . FEBE 226 7 T 6 o h R | 7
I B AL 50 RV 18
B B SRR 25 0 A T
10, A 52 0 o T B 2 %ﬁﬁ%tﬂ&
NPP {1935 K /D 5 w-%ﬁﬂlm%mﬁﬁmw
B AL G CURIA TAHE K527
B L5 0 . 7 A T o R B 2 1 2

m*’ﬂﬁ,ﬁ\ A R T AT T AR I AN AR
SE 9 A5 25 TR K T 52 AR MR R R R B A

B PR 2 SR 3R 52 e 5, AR B NPP gl ) 78
PR/ IN G AR R WA B R /N R B

AEH AR FEE R R U 52 A 2 e <
e 52 1 DA 5% X0 A e NPP 23 [ 5 S5k ) 52 0 588 12 355
O AT BT 25 20— 207 e s 3 3R PR RAR o 3 JEE
P4 58 HL A 2 VG P DA A A K 2 () 0 e ) 2 B R
Wi 28 T 5 R R0 28 B AR A 74 g X
L NPP 52 W 52 Thfie K. AN [R] 286 B AR i 5 <k I
TR A, IR AR LM NPP A= K A2 L 32 252 4
XIREIE | 3R | TV 5 KON I i R i (] e



272 E7S 5

i

Es 45 4

LR IR BB 5 At 0 40% B ) DR 19 538 T A0 R % 7R A6
B NPPZEWE T E R, X5 AMRAL LK —
@mwuﬁ**ﬁﬁﬁﬁfm#ﬁﬁﬁw\gm
H T4 H (8 B2 A0 B R R A L K K
NPP Az (A5 {32 B0 37 iy 30 BE | 2R . AR B IR
I 45 O 2 T A 4% 7 MG Ll L R 22 IR
R W K, 5 L A TR 5 1 4 S — B0,
R 7K 3 A e e VB A K 1 =k T
P22, T A R 50 AR 28l S ol M1 6 0 P A B 9%
B 0 A AL A 3, H o AR K A AR S A
6 O R, DAL EL R T 96 ) R 405 g Bl 7 86
% 5 W 0 5 W 5 S S o e R B K L T SR
%ﬁ$¢£ﬁw¢ﬁﬁﬁﬂ%ﬁmggﬁ%.ﬁw
AR A S B ) 28 U 24 4k NPP K A A
F X5 O A BRI S R — i””mﬂﬁﬁ*ﬁﬁﬁ
ﬁﬁA*%&/ﬁ%@mmwmnmﬁmwmz
R T A AR 1 G IR R AT O A R
%#kﬁ%%&ﬁ@%%%ﬁﬁﬁ%@%ﬂ%%
b3 B R 25 30 TR G L 5 A KT SR i
ﬁjﬁb%ﬁﬂ%%%%ﬁﬁw@@.

i

< (l)ﬁﬂﬁik '2000 2021 Emw&ﬁ& NPP_;E
LﬂaﬁgﬁwzﬁﬁﬂEﬁﬁNﬂﬁgFmﬁﬁ”
B A . R 2 ﬂﬁ%ﬁ%k%ﬁ@m%?%

Tk 290t NP (BT T W O ILE AN R

ﬁﬁmﬁﬁ%&ﬂiﬂﬁﬂmA$ﬁHw

%*ﬁ%&NPPLﬂ%ﬁiﬁmﬁﬁ% A i AE
IEIJIIé?R%K.

(2) V5 7 Ml DX A B NPP 2 35 50l 26 IR B8 F0 A X
TR A2 ), FE AN [R) 28 AR 9 A, S [R] 28 70 A X
VL R R I AR T R — B0, M b R IR R 21. 03
~28.49°C, R BE FE BN 106. 46 ~ 167. 2 {5} , A ] 5 7Y
FE A NPP £ 2 38 B W, (HXT FERFR 8. <R L A X
MBRE A H BEEEOAE — R 22 5

(3) 2z B AE 45 5 Wos , B RN iR B 48 200
VY R H XA B NPP 52 £ T 55 K, T 76 A [R) 28 Y A
B TR AR A 52 28 HAE FH R g ok 3, R
X Y 3 RN HC Al A PR T 19 38 B A R G T R 2 A
NPP 5% i 4 7 i K

(4) 8 8% NPP % 8l K /N5 S A K5 XF A1 4% NPP

2585y SRR I M AF R B IR R, AR 4
A TR S ORIk B0 AR A R R, AR N

XA B NPP 23 [8] 73 S5 fifp B8 gt /), T 28 B 28 A 9
AR B 45 28

SE Xk

[1]

—
~
-

[12]

Liu Y, Ding Z, Chen Y N, e al.
resistant to extreme drought events than natural vegetation in
Southwest China [J].
866, doi: 10. 1016/j. scitotenv. 2022. 161250.

VRN, SR IGENE, (T2, 45 . B b P B IXOR ) 1S ALl 2R 2 1Y
B BAAEL) ). FREERL, 2022, 43(11): 5263-5273.

Xu X M, Zhang X P, He L, et al

Restored vegetation is more

Science of the Total Environment, 2023,

Carbon sequestration
characteristics of different restored vegetation types in Loess Hilly
region[ J]. Environmental Science, 2022, 43(11): 5263-5273.
sfHfE—, BRAREE, T, AR AU R CRIRER AT L KUl
O R T S R B S 9 D I SE L) ). M BR AR B RE R 22 4, 2022,
24(11): 2153-2170.
Zhang X Y, Shao Q Q, Ning J, et al. Effect of vegetation
restoration on soil wind erosion and vegetation restoration potential
in the three-north afforestation program [J]. Journal of Geo-
information Science, 2022, 24(11): 2153-2170.
Shen J L, Zhang H Y, Zhao Y K, et al. An examination of the
mitigation effect of vegetation restoration on regional water poverty :
Based on panel data analysis of 9 provinces in the Yellow River
basin of China from 1999 to 2019 [J].
2023, 146, doi: 10, -1016/J ecolind. 2023 4+09860. ~ N-"

Gao J, JI'Y H, Zlhang X. Net primary, prodﬁﬂpﬁ'fﬂy b‘xhlblts a

E('ologi(-al Andicators ,

stronger chmet-l-l; response in planted versus. naturdl f()rests [J].
Forest h(olpgv and Maﬂdgement, 2023, 529' doj/'lU"l()lﬁ/J
foreco. 2022 1207224 [ g /4
Sun H' Z, Cher ¥ B Xlong J N, et al. l{eldtlonslnf)s b ween
(hmate rhdn'ge, ph,knology,r rdaphu factors, - Fand ,;jﬂ prlmdry
prodw;;tlv.rly aeross the leg;ga{ Plateau[ J . Inlerndtlondl!‘Jomnd],en‘l
Apphed Earth Ob@er‘ﬁgtmn and Cemnformdlwn’, 2022+107, Elfjﬁ'

10. Lﬂlﬁ%]d" 2022 I‘q‘2708 i
Lid X

ang P, Song H, et al. Delermmdnl': of nelr-prllmdr}
produFt!Vlly ',Iow carbon development from the perspective of
carbdl sequestration [J]. Bechnological Forecasting and Social
Change, 2021, 172, doi: 10. 1016/j. techfore. 2021. 121006.

Li C H, Zhou M, Dou T B, et al
hydrothermal pattern leads to an increase in vegetation net primary
productivity[]]. Ecological Indicators, 2021, 132, doi: 10. 1016/
j. ecolind. 2021. 108282.
Sharma A.

Convergence of global

Bejagam  V, Impact of climatic changes and
anthropogenic activities on ecosystem net primary productivity in
India during 2001-2019 [J]. 2022, 70,
doi: 10. 1016/j. ecoinf. 2022. 101732.

ART, MR, B, 4. 2001-2020 4F v FE A B0 904
77 I S AR A KRS L A BT (7). ARSI, 2022,
31(11): 2111-2123.

ShiZ Y, Wang Y T, Zhao Q, et al. The spatiotemporal changes of
NPP and its driving mechanisms in China from 2001 to 2020[7J].
Ecology and Environmental Sciences, 2022, 31(11): 2111-2123.

YuDS, LiY H, Yin BL, et al. Spatiotemporal variation of net

Ecological Informatics,

primary productivity and its response to drought in Inner Mongolian
desert steppe [J]. Global Ecology and Conservation, 2022, 33,
doi: 10. 1016/j. gecco. 2021. €01991.

B, WA, AR, AL LTS ) RUEE AN Y P R b XA
B NPPEEA A T M [T]. IFEERRF, 2023, 44(2) : 900-911.
XuY, Huang W T, Zheng Z W, et al. Detecting influencing factor
of vegetation NPP in southwest China based on spatial scale effect
[J]. Environmental Science, 2023, 44(2): 900-911.

T, WA EL, WO, AR I 0N Y PY R DA B
NPP 75 4k 5 [N 43 Br [J]. Ak T & 27 4, 2022, 38(9) -



14 T34 . 1 g b XA ) 2 A B NPP s 25 Y6 728 K 5 0 [R] 3R #8 90 273
297-305. (324): 1379-1389.
Xu Y, Zheng Z W, Dai Q Y, et al. Atribution analysis of [23] puh, SRR, BhAESE, 5. 1992—2020 4F £ W7 L1 IX At % 43 A1
vegetation NPP variation in Southwest China considering time-lag SHgGshAs b)), AR, 2022, 77(11) : 2787-2802.
effects [J]. Transactions of the Chinese Society of Agricultural Yang J, Dai J] H, Yao H R, et al. Vegetation distribution and
Engineering, 2022, 38(9): 297-305. vegetation activity changes in the Hengduan Mountains from 1992
[14] Linger E, Hogan J A, Cao M, et al. Precipitation influences on the to 2020 [J]. Acta Geographica Sinica, 2022, 77 (11) : 2787-
net primary productivity of a tropical seasonal rainforest in 2802.
Southwest China: A 9-year case study [J]. Forest Ecology and [24] 5, RN, HEE, 5. 2000—2020 4 A7 [ #8528 5% X
Management, 2020, 467, doi: 10. 1016/j. foreco. 2020. 118153. PM, B 28 A8 Ak B JE 5 RS0 SR i G R (). SRR
[15] Si#h. AR, IR, 4F . I 20 4R VG H H AR B 00 4 2023, 44(4) : 1852-1864.
He 72 Syt a3 Ak 5 R [ 2 R X AR S TR N (], AR Xu Y, Li XY, Huang W T, et al. Spatio-temporal variation in
1%, 2022, 42(7): 2878-2890. PM, ; concentration and its relationship with vegetation landscape
Mao Y, Jiang Y J, Zhang C Y, et al. Spatio-temporal changes and patterns in typical economic zones in China from 2000 to 2020[J].
influencing factors of vegetation net primary productivity in Environmental Science, 2023, 44(4) : 1852-1864.
southwest China in the past 20 years and its response to ecological [25] RFE#H, W%, 2k, 5. SRR XA 05 s
engineering [J]. Acta Ecologica Sinica, 2022, 42(7) : 2878- R A N B s s ()], PR KR IE S R, 2022, 36
2890. (8): 101-109.
[16] Yang F, Zhong Y J, Han G Z, et al. Effect of different vegetation WuQY, Yao X J, Liang J, et al. Spatial and temporal intensity of
restoration on soil organic carbon dynamics and fractions in the vegelation cover improvement and degradation in coal mining areas
Rainy Zone of Western China [J]. Journal of Environmental of Erdos city [J]. Journal of Arid Land Resources and
Management, 2023, 331, doi: 10.1016/j. jenvman. 2023. Environment, 2022, 36(8): 101-109. -
117296. [26] Al SO, il PEE . = %ﬁﬁﬂzﬁ/ i e 1L
(17 BIg, Shiff, JAednd, 55 . RIBEISRINS B 1w g R 97 ILE B B W Mot 2= Eﬂ&?ﬂ}r}”[ﬂ HERFAT, 202%,4{6"1 1") 3000-
e 0 3E 2 e HE DA 5E W L1]. SRBERLSE L 20230 44(6) 3020 | o j.*
3386-3395. .'._fF' LiTT, Guo 77, Ma C ebial. Spatiotemporal (h'ang f'pledmont
ZhaoJ, Ma ], Zhu Y F, et al. Effects of Vegetation types on carbon phenology fn the trqnsn}onal zone between the ?Z:l) anﬂ ﬂnrd
cycle functional genes in reclaimed soil ffgm'open pf.t mines in the steps, Chma J} (yeographlcal Research, 2022, 41.5.1’1'{,-’ 00-
loess plaleau ,J"] Envuonmenldl Se 1611091023 44 (6‘) .-"3-3§Q‘—f 3020 - ¥ = J,., i
73395 FIWE ; " [27] ﬁ%%;uﬁ[ﬁwﬂ TSPFWF »5% 2000 ~ 2020@&@@@#&%&
(1] ks, wﬁe% j@k % mmmgﬁ, ;hﬂ}}; - NDVI 845451t 3 M g 0 1. 5F5R %, 2029, 43(}3,#
“3 #&xt%ﬁmm 37 30 i 915 ::a«%& 262.;:‘42 373or37? ~ & "SR Y
q9) 3557 356%_ 1 |' i qu Xu' Y ,» llleng Z W l'Guo Z D, et al. Dynamié. vari jon in
~ "“ Qeng d L, Chen X Q, He X H, et al. VEg?dtth dypcu’d]‘eé and 1ts vegeta.twn (ovér and its mﬂuem mg factor detection in th"e Yangtze
{ I.-? respbnse to chp ate Chazge and human Iactlvmbﬁ ba,s':ed 0#1 dlffere;ﬂ River " 'basm from 2000 to 2029 . Environmental Science, 2022,
4y I| Vegetatlomijp@ in G}rl-ma . Acta Ecologxca Slmf{n1 ZW 43(7) : 3730-3740.
/ s(9,)"’355‘7 3568 (28]  E#hof, MRt . HERIS . S )], AR,
[19] f‘j’?’ﬂn VL, MUPFA . o R [ AR 28 NDVI 2017, 72(1): 116-134.
W(uu FIRE K B e B B AR L], AR SRS 244, 2020, 29(1) : Wang J F, Xu C D. Geodetector: Principle and prospective [J].
23-34. Acta Geographica Sinica, 2017, 72(1): 116-134.
Lu Q Q, Jiang T, Liu D L, et al. The response characteristics of [29] %5, SIRA, AEEL, 2. i F PRI 286157 5 HESE IR
NDVI with different vegetation cover types lo temperature and pis3 PM, i{?&f” AL M R [T BB R AEST, 2023, 36
precipitation in China[J]. Ecology and Environmental Sciences, (4): 649-659.
2020, 29(1): 23-34. Xu Y, Guo Z D, Zheng Z W, et al. Study of the PM,
[20]  BREL, BpJufe, EE, 5. FEEE KON [E R B 28 NDVIAE {b concentration variation and its influencing factors in the Beijing-
S AE 2 AT —— DL PN 52 1ty BT Ry 56 B R ) [T ], op [ b e R Tianjin-Hebei urban agglomeration using geo-detector [J].
2022, 44(3): 17-28. Research of Environmental 9('iences, 2023, 36(4): 649-659.
Chen Q, Yang J Y, Yan R L, et al. Analysis of NDVI variation [30] #5, MOV, 0 5, .V T X b AR B A S R G NPP
characteristics of different vegetation types in desert areas a I} 23 3 A8 Fe UK ZﬂJJJ):WFFr[ 1. WEERL, 2023, 44(5) :2704-
case study of Alxa League, Inner Mongolia[ﬂ. Chinese Journal of 2714.
Grassland, 2022, 44(3): 17-28. Xu Y, Huang HY, Dai Q Y, et al. Spatial-temporal variation of
[21] 2R, B, XU, 45, 1999-2019 4F 37 5 5 A [6) 4 9k 25 net primary productivity in terrestrial vegetation ecosystems and its
H ND VT 28 8 A8 R AE S X S I i m g [T ], K 04 driving forces in southwest China [J]. Environmental Science,
WF5¢, 2023, 30(1): 97-105. 2023, 44(5):2704-2714.
Miao L, Lu Q, Liu G L, et al. Spatiolemporal evolution [31]  SRAS. 5T i 2 B %) TG m 0 ST 4 i IX O Ak (5 8 4R
characteristics of NDVI of different vegetation types and its WEFELD ], dbat: W E MR 2= (), 2021.
response to climate factors on the Qinghai-Tibet plateau from 1999 Zhang J. Extraction of rocky desertification information in karst
to 2019[J]. Research of Soil and Water Conservation, 2023, 30 area of southwest China based on time- series remote sensing data
(1):97-105. [D]. Beijing: China University of Geosciences (Beijing), 2021.
[22] Sen P K. Estimates of the regression coefficient based on Kendall's [32] mz, Eﬁiﬁléélé SRIE AR Y R KT R X A T AR TA PR 4y

TaulJ]. Journal of the American Statistical Association, 1968, 63

PL 5t JH A 86 04w g g ] [0, B AR,



274 2 S 45 4
2020, 48(22): 30-34. in Sichuan, western China [J]. Journal of Cleaner Production,
Ye X, Gu Y Y, Zhang K, et al. Current Situation analysis and 2019, 233 353-367.
countermeasures of rocky desertification control in southwest karst [39] A&F& . b EBR R AR RS R EAR R R i R
region: a case Study of Qianxinan prefecture in Guizhou province ZAMTI D], FipE . VU KA, 2021,
[J]. Environmental Protection, 2020, 48(22): 30-34. Yu S H. Biomass and allocation of Chinese forest and grassland
[33]  EW#, #imE, e, Vﬁmﬂﬁt 2001 ~ 2019 4F 7k ecosystem[ D]. Lasa:Tibet University, 2021.
?ﬂﬁ%%ﬂ?]f_ﬁm”"dﬂ'jHT/‘ﬁﬂ‘ﬁ[J] BREEAR G R, 2021, [40]  Z=RIoim, @omi, 254, 55 . BRPYA [ AT M3 MR i 151 gk ek i
36(3): 552-563. 25 WA R LRl S R S LI ] Aol 285, 2022, 44(11) -
Wang S J, Lai P Y, Hao B F, et al. Remote sensing monitoring 58-75.
and spatio-temporal pattern of deforestation in southwest China Li S Q, Gao L, Li H, et al. Study on spatial-temporal evolution
from 2001 to 2019 [J]. Remote Sensing Technology and and driving factors of forest vegetation carbon sequestration in state
Application, 2021, 36(3): 552-563. forest farms in Shaanxi province[]]. Forestry Economics, 2022, 44
[34] Zfh, W, BH, . NP Z 450 T bR 2 A (11): 58-75.
AR A A T 2 ARAE (D). N 5 IR AR W 2 [41] Wang C L, Jiang Q O, Engel B, et al. Analysis on net primary
2018, 24(1): 112-118. productivity change of forests and its multi-level driving mechanism
Jia W, Nie F Y, Yang W Q, et al. Ecological stoichiometry of soil - A case study in Changbai Mountains in Northeast China [7l.
carbon, nitrogen, and phosphorus within soil aggregates of four Technological Forecasting and Social Change, 2020, 153, doi:
plantations in the western edge of Sichuan basin [J]. Chinese 10. 1016/j. techfore. 2020. 119939.
Journal of Applied and Environmental Biology, 2018, 24 (1) : [42] XA, PWER, M, 55 . 2000—2020 4F 75 5 = JR A 1 91
112-118. YA g I 2 AR A B IR S AR D], R A A AR
[35]  wARTE, XS R, HERF, . 00 R R X 1 b 2022, 33(6): 1533-1538. N
A BRIV A ) 4 S RO R R L) ] R A LiuJ, JiY H, Zhou G S, et al. Temporal and sp_le_maTvarl'_ylons of
2022, 28(4): 506-515. net prlmdry produc tl!Vlty (NPP) and its (hmdte'rdr l'effect in the
Yuan Y Y, Liu S L, Luo K L, et al. Study on the spatial variation Qinghai- leel Plateau, Chlna from 2000 “te ajOZO [JJ “==Ehinese
and driving factors of copper, cobalt, molybdenum andl.'j,j .in Top Journal of Ab'-lled Ecology, 2022, 33(6): 1533- ]‘538 —1
soil of typical agricultural region in Sichuan Basin[]]. ) Geological [43] W& ?rﬁ., ﬁ%f E}ﬂ:x g‘f 2001*2020/]4%] K% }"?%h’jﬁ
Journal of China Universities, 2022, 28(4)% 506-515" F Rr*ﬁ?}ﬁ Nl)Vlﬁ*’”‘ﬂﬁ%ﬁ&J—L?ﬁﬂ].?[ 7J(j‘:ﬁﬁﬁ
[36] Fhik, Bl -3, 4. ﬂ%ﬂt%ﬁiﬂﬁi%&i&vﬁﬁ e, 2022 445) 213-221. X
r‘_NDVIZﬁJK”""ﬂ:%{Aﬁ[J élzj.:?%fw 2(}1 3; 42(_! )',:-ﬁ'iLZﬁ"" Hu |7|'Q S(lr_]gl X # Q“nﬂ.‘j:t, et al. Spatio- temporﬁ_"vgrlatlon
..I."Il Wang J S rB!’ R T;l He P, et al. Vauauong,-of .[?4 main chara({te,hsllc? and 1ls}nvﬁf"ﬂfactm% of NDVI al counly scale.ﬁn‘f"a_n‘
\ 2Jlgrowmg .ee:ﬂom d.; the Loess Plateau .-unds *‘é’ilauge._u m]ant} and grassland durmg 2001-2020 [J]. Bu“etm of Solr{ﬁﬁ
| Ghme%e foumal th(ology, 2023, 42(1) 67 7'6,:. Wa!PrC I%erv@llon 12022 42(5): 213-221. ™ . 'J-"z'
[32;.' éhl S M Wang X L, Hu Z R, et al. Geographlc det&:tér based [44] MaR, 'Shen 7j|'J Zhang J Q,I et al. Variation of Vegelatlgn"gutumn
! - qlia'htnatlve a»ﬁrdsmenl enhances atlnblimodiankly%lyo[ (Jélnate an(} phendlogy and its climatic drivers in temperate grasslands of China
ul:f' t(}f)ograﬂphy factors to-,ﬁeﬁetatlon variation for spatlﬂlﬁete{og ty [J]. International Journal of Applied Earth Observation and
‘.'I dnd{-_lpoupf,l‘iflg jl] Clobal Ecology and Conﬁervatmn, 29 Geoinformation, 2022, 114, doi: 1016/j. jag. 2022. 103064.
! dl)i 10. 1016/j=gecco. 2023. €02398. [45] Yang SJ, Song S, Li F D, et al. Evaluating farmland ecosystem
[38] J‘.Peng W F, Kuang T T, Tao S. Quantifying influences of natural resilience and its obstacle factors in Ethiopia [J]. Ecological

factors on vegetation NDVT changes based on geographical detector

Indicators, 2023, 146, doi: 10. 1016/j. ecolind. 2023. 109900.



HUANJING KEXUE Vol. 45 No. 1

Environmental Science (monthly) Jan. 15, 2024

CONTENTS

Prediction of Autumn Ozone Concentration in the Pearl River Delta Based on Machine Learning —++veeseeesrerssrrssnrsmnsmni, CHEN Zhen, LIU Run, LUO Zheng, etal. ( 1 )
Remote Sensing Model for Estimating Atmospheric PM, ¢ Concentration in the Guangdong-Hong Kong-Macao Greater Bay Area +++++: DAT Yuan-yuan, GONG Shao-qi, ZHANG Cun-jie, etal. ( 8 )
Variation Characteristics of PM, ; Pollution and Transport in Typical Transport Channel Cities in Winter “+*DAI Wu-jun, ZHOU Ying, WANG Xiao-qi, etal. ( 23 )
Characteristics of Secondary Inorganic lons in PM,  and Its Influencing Factors in Summer in Zhengzhou HE Bing, YANG Jie-ru, XU Yi-fei, etal. ( 36 )
Characteristics and Source Apportionment of Carbonaceous Aerosols in the Typical Urban Areas in Chongqing During Winter ++eesseeeseesseees PENG Chao, LI Zhen-liang, XIANG Ying, etal. ( 48 )
Analysis of Influencing Factors of Ozone Pollution Difference Between Chengdu and Chongqing in August 2022 CHEN Mu-lan, LI Zhen-liang, PENG Chao, etal. ( 61 )
Analysis of 0 Pollution Affected by a Succession of Three Landfall Typhoons in 2020 in Eastern China - +-HUA Cong, YOU Yuan, WANG Qian, etal. ( 71 )
Characteristics and Source Apportionment of VOCs Initial Mixing Ratio in Beijing During Summer ZHANG Bo-tao, JING Kuan, WANG Qin, etal. ( 81 )
Review of Comprehensive Evaluation System of Vehicle Pollution and Carbon Synergistic Reduction #«++eesseesesessressesmsnsiiiiinn FAN Zhao-yang, TONG Hui, LIANG Xiao-yu, etal. ( 93 )
Study of Peak Carbon Emission of a City in Yangtze River Delta Based on LEAP Mode] ++e+eereeeeeeesesresssienisminin YANG Feng, ZHANG Gui-chi, SUN Ji, etal. ( 104 )
Driving Forces and Mitigation Potential of CO, Emissions for Ship Transportation in Guangdong Province, China - WENG Shu-juan, LIU Ying-ying, TANG Feng, etal. ( 115 )
Carbon Emission Characteristics and Influencing Factors of Typical Processes in Drinking Water Treatment Plant «+«seeeseereeessnssiesiennne ZHANG Xiang-yu, HU Jian-kun, MA Kai, etal. ( 123 )
Distribution Characteristics of Arsenic in Drinking Water in China and Its Health Risk Based on Disability-adjusted Life Years «+«+seeeeeeee DOU Dian-cheng, QI Rong, XIAO Shu-min, etal. ( 131 )
Spatiotemporal Occurrence of Organophosphate Esters in the Surface Water and Sediment of Taihu Lake and Relevant Risk Assessment

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHANG Cheng-nuo, ZHONG Qin, LUAN Bo-wen, et al. ( 140 )
Exposure Level and Risk Impact Assessment of Pesticides and Veterinary Drugs in Aquaculture Environment ZHANG Kai-wen, ZHANG Hai-yan, KONG Cong, et al. ( 151 )
Variation in Phosphorus Concentration and Flux at Zhutuo Section in the Yanglze River and Source Apportionment +LOU Bao-feng, XIE Wei-min, HUANG Bo, et al. ( 159 )
“Load-Unload” Effect of Manganese Oxides on Phosphorus in Surface Water of the Pearl River Estuary ++++sesserereessesrssnssnsnnsiininninns LI Rui, LIANG Zuo-bing, WU Qi-rui, et al. ( 173 )
Factors Influencing the Variation in Phytoplankton Functional Groups in Fuchunjiang Reservoiress«sseseeeseesrssrssimnmniiimn. ZHANG Ping, WANG Wei, ZHU Meng-yuan, et al. ( 181 )
Hydrochemical Characteristics and Formation Mechanism of Groundwater in the Western Region of Hepu Basin, Beihai City =+ ++*CHEN Wen, WU Ya, ZHANG Hong-xin, et al. (194)
Controlling Factors of Groundwater Salinization and Pollution in the Oasis Zone of the Cherchen River Basin of Xinjiang LI Jun, OUYANG Hong-tao, ZHOU Jin-long ( 207 )
Spatial-temporal Evolution of Ecosystem Health and Its Influencing Factors in Beijing-Tianjin-Hebei Region «++steeereesseerssissimnmniininiin LI Kui-ming, WANG Xiao-yan, YAO Luo-lan ( 218 )
Spatial and Temporal Evolution and Impact Factors Analysis of Ecosystem Service Value in the Liaohe River Delta over the Past 30 Yearg+««tsoeeeeeeseresseesreenn WANG Geng, ZHANG Fu-rong ( 228 )
Effects of Photovoltaic Power Station Construction on Terrestrial Environment : Retrospect and Prospect “TIAN Zheng-qing, ZHANG Yong, LIU Xiang, et al. ( 239 )
Spatiotemporal Evolution and Quantitative Attribution Analysis of Vegetation NDVI in Greater Khingan Mountains Forest-Steppe Ecotone ++veseereereeseeeee SHI Song, LI Wen, QU Chen, etal. ( 248 )
Spatio-temporal Variation in Net Primary Productivity of Different Vegetation Types and Its Influencing Factors Exploration in Southwest China

"""""" ‘XU Yong, ZHENG Zhi-wei, MENG Yu-chi, et al. (262)
Impacts of Extreme Climate Events at Different Altitudinal Gradients on Vegetation NPP in Songhua River Basin CUI Song, JTA Zhao-yang, GUO Liang, et al. ( 275 )
Spatial and Temporal Evolution and Prediction of Carbon Storage in Kunming City Based on InVEST and CA-Markov Model++«++eeeeeeeeee Paruke Wusimanjiang, Al Dong, FANG Yi-shu, et al. ( 287 )
Spatial-Temporal Evolution and Prediction of Carbon Storage in Jiuquan City Ecosystem Based on PLUS-InVEST Mode] «eeseeeseeessnrssnssnesiees SHI Jing, SHI Pei-ji, WANG Zi-yang, et al. ( 300 )
Soil Carbon Pool Allocation Dynamics During Soil Development in the Lower Yangtze River Alluvial Plain —eeereeeeseeesreesrissrssnisiininnen HU Dan-yang, ZHANG Huan, SU Bao-wei, et al. ( 314 )
Spatial Distribution Patterns of Soil Organic Carbon in Karst Forests of the Lijiang River Basin and Its Driving Factors seeeeereeesesesseenisneenns SHEN Kai-hui, WEI Shi-guang, LI Lin, et al. ( 323 )
Effect of Land Use on the Stability of Soil Organic Carbon in a Karst Region CHEN Jian-qi, JIA Ya-nan, HE Qiu-fang, et al. ( 335 )
Spatial Distribution Characteristics of Soil Carbon and Nitrogen in Citrus Orchards on the Slope of Purple Soil Hilly Areas««ssseeeseessrsseesnrsieinnes LI Zi-yang, CHEN Lu, ZHAO Peng, et al. ( 343 )

Effects of Experimental Nitrogen Deposition and Litter Manipulation on Soil Organic Components and Enzyme Activity of Latosol in Tropical Rubber Plantations
............................................................................................................................................................... XUE Xin-xin, REN Chang-gi, LUO Xue-hua, et al. ( )
LIANG Tao, ZHAO Jing-kun, LI Hong-mei, et al. ( )
LIU Hao-ran, XING Jing-yi, REN Wen-jie ( 376 )
(1386 )
(1396 )

Analysis on Driving Factors, Reduction Potential, and Environmental Effect of Inorganic Fertilizer Input in Chongging ***

Research Progress on Distribution, Transportation, and Control of Per- and Polyfluoroalkyl Substances in Chinese Soils

Prediction of Spatial Distribution of Heavy Metals in Cultivated Soil Based on Multi-source Auxiliary Variables and Random Forest Model +«+++* XIE Xue-feng, GUO Wei-wei, PU Li-jie, et al. ( 386
Health Risk Assessment and Priority Control Factors Analysis of Heavy Metals in Agricultural Soils Based on Source-oriented «++eeeseeeeereseseeeeees MA Jie, GE Miao, WANG Sheng-lan, et al. ( 396
Contamination Characteristics and Source Apportionment of Soil Heavy Metals in an Abandoned Pyrite Mining Area of Tongling City, China
............................................................................................................................................................... Ll Ru-zhong, LIU Yu-hao, HUANG Yan-huan, et al. (1407)
Source Appointment and Assessment of Heavy Metal Pollution in Surface Dust in the Main District Bus Stops of Tianshui Cit LI Chun-yan, WANG Xin-min, WANG Hai, etal. ( 417 )
Response of Cadmium in Soil-rice to Different Conditioners Based on Field Trials -+ TANG Le-bin, LIU Xin-cai, SONG Bo, et al. ( 429 )
Regulation Effects of Humus Active Components on Soil Cadmium Availability and Critical Threshold for Rice Safety = ««+seesseeesrersseesnrsiieenn HU Xiu-zhi, SONG Yi, WANG Tian-yu, et al. ( 439 )
Using Biochar and Iron-calcium Material to Remediate Paddy Soil Contaminated by Cadmium and Arsenic «seeeeeeeseesrsmsnsnimmin. WU Qiu-chan, WU Ji-zi, ZHAO Ke-li, et al. ( 450 )
Research Progress on Characteristics of Human Microplastic Pollution and Health Rigks «+eeeereseeessmmininnini. MA Min-dong, ZHAO Yang-chen, ZHU Long, et al. ( 459 )

Effects of Polystyrene Microplastics Combined with Cadmium Contamination on Soil Physicochemical Properties and Physiological Ecology of Lactuca sativa
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" NIU Jia-rui, ZOU Yong-jun, JIAN Min-fei, et al. ( )
Transcriptome Analysis of Plant Growth-promoting Bacteria Alleviating Microplastic and Heavy Metal Combined Pollution Stress in Sorghum ***LIU Yong-qi, ZHAO Si-yu, REN Xue-min, et al. ( )
ZHAO Qun-fang, CHU Long-wei, DING Yuan-hong, et al. ( )
Effect of Microplastics and Phenanthrene on Soil Chemical Properties , Enzymatic Activities, and Microbial Communities «+esseeeeesessssseneieenee LIU Sha-sha, QIN Jian-giao, WU Xian-ge ( 496 )
(1508 )
( )
( )
(543)

Effects of Microplastics on the Leaching of Nutrients and Cadmium from Soil

Prediction of Soil Bacterial Community Structure and Function in Mingin Desert-oasis Ecotone Artificial Haloxylon ammodendron Forest *WANG An-lin, MA Rui, MA Yan-jun, et al.

Response of Soil Fungal Community to Biochar Application Under Different Irrigation Water Salinity * ZHENG Zhi-yu, GUO Xiao-wen, MIN Wei ( 520
Effects of Organic Fertilizer of Kitchen Waste on Soil Microbial Activity and Function LIU Mei-ling, WANG Yi-min, JIN Wen-hao, et al. ( 530
Response Characteristics of Soil Fungal Community Structure to Long-term Continuous Cropping of Pepper #«+seeseeesessessesnssiinsnn. CHEN Fen, YU Gao, WANG Xie-feng, et al. ( 543
Effects of Foliar Application of Silicon Fertilizers on Phyllosphere Bacterial Community and Functional Genes of Paddy Irrigated with Reclaimed Water
............................................................................................................................................................ LIANG Sheng-xian, LIU Chun-cheng, HU Chao, et al. (1555)
Analysis of Bacterial Communities and Antibiotic Resistance Genes in the Aquaculture Area of Changli County #«++eeereeesreesrissnisniiii WANG Qiu-shui, CHENG Bo, LIU Yue, et al. ( 567 )

High-throughput qPCR and Amplicon Sequencing as Complementary Methods for Profiling Antibiotic Resistance Genes in Urban Wetland Parks
HUANG Fu-yi, ZHOU Shu-yi-dan, PAN Ting, et al.

(

Characteristics of Vertical Distribution and Environmental Factors of Antibiotics in Quaternary Sedimentary Column in Urban Areas +reeresreeseeereereseens LIU Ke, TONG Lei, GAN Cui, et al. (
LIU Zong-tang, SUN Yu-feng, FEI Zheng-hao, et al. ( 594

Comparison of Ph**Adsorption Properties of Biochars Modified Through CO, Atmosphere Pyrolysis and Nitric Acid ++eseeserseerseesessensnsens JIANG Hao, CHEN Rui-zhi, ZHU Zi-yang, et al. (

Adsorption Performance and Mechanism of Oxytetracycline in Water by KOH Modified Biochar Derived from Corn Straw =+




	1
	20240125
	2



