FEBBAA T IRV S v 23 AR AL R IR S R
FERER R AER HRE LS4

Spatiotemporal changes and driving forces of sediment connectivity in the Poyang Lake Basin

Li Jiarui, Li Le, Zhang Zhaopeng, Hao Zezhou, Gao Bingtao, Pei Nancai

FIHASL:

AT AR, IR, AREES, N, SR . BB AR v il P A AR A B HR B P 2R (D). Jb skl R AR, 2026,
48(4):23-35. doi: 10.12171/5.1000-1522.20250312

Li Jiarui, Li Le, Zhang Zhaopeng, Hao Zezhou, Gao Bingtao, Pei Nancai. Spatiotemporal changes and driving forces of sediment
connectivity in the Poyang Lake Basin[]J]. Journal of Beijing Forestry University, 2026, 48(4):23-35. doi: 10.12171/1.1000-
1522.20250312

TELR I View online: htips://doi.org/10.12171/j.1000-1522.20250312

AT ARG HA SCEE

Articles you may be interested in

PR EK S
Hydrological connectivity of the Luanhe River Basin in northern China

JEETARL K2 A24 4], 2023, 45(11): 119-127. https://doi.org/10.12171/j.1000-1522.20220485

B e DT R e DR A BN PP 25 ARk K LR B

Spatiotemporal changes and driving forces of vegetation NPP in transition zone between the Loess Plateau and Qinghai Tibet Plateau:

a case study of Datong County, Qinghai Province of northwestern China

JemiAll K424 47, 2025, 47(1): 39-50.  https://doi.org/10.12171/j.1000-1522.20240193
FEF MR R AR AR BT bt DX A 45 o o s i A8 K LR gl P R

Spatial-temporal evolution of habitat quality in northern Shaanxi Province of northwestern China based on land use change and its

driving factors

JEatRll K224, 2022, 44(6): 85-95.  hitps://doi.org/10.12171/5.1000-1522.20210437
I A 2 R G IR S5 I (A 25 S e v S R 3 DR R oA

Spatiotemporal heterogeneity and driving factors of ecosystem service value in the Yellow River Basin

JEETAROL A4 4], 2024, 46(6): 70-81.  https://doi.org/10.12171/j.1000-1522.20230226

b M A BT 5T VA b B SR A SRy S A A A A

Landscape pattern evolution and ecological security evaluation of Hainan Island, southern China under background of land use

transformation

JEETAOL K 2A24 47, 2025, 47(6): 43-54.  https://doi.org/10.12171/5.1000-1522.20240408
ACIE T3 ELl - R ] s 25 728 A S HOR K VD B 5 e

Spatiotemporal variation of land use in counties of the upper reaches of the Beiluo River and its impact on runoff and sediment

b iAol k22747, 2024, 46(2): 95-104.  hitps://doi.org/10.12171/j.1000-1522.20230121


https://j.bjfu.edu.cn/
https://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20250312
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220485
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20240193
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20210437
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20230226
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20240408
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20230121

A8 E 4 W d = % I x % 2 R Vol. 48, No. 4
2026 4F 4 A JOURNAL OF BEIJING FORESTRY UNIVERSITY Apr., 2026

DOI:10.12171/5.1000—1522.20250312
ZPHARBIR I EEER ST U R HEIKZE R

FrxE F & RAE NER wRAE EFL

QLA E AR R 2 FE B R MO AT AT, 128 174 5105205 2. HARBEIRIR S — KL EBA, Bkih 7542 710054)

FHE: (B W IR E B M 2 R AR 2, B 700 HhE e A RIS s e YR v 3@ 1 (s i, A AT 3 5 ML Fe g
XKD R AN A X 3K AR FE SIS SR AL RL 2K IR . (753K JLABB PRSI IO 72 X, SR Ve 0@ MEFR U AL (1O, 45
4 XGboost-SHAP A5 2RI IR 2%, 43 BT 2000—2020 4 I3[R 39 S 06 B T R o0 78 38 M X B 28 2B A0 R L IR B R R
[£55R 1(1)2000—2020 A EL PRI IC MIS(E N-9.24, BARRIN B F IS BTG . 54.49% 11X 4 IC 23
BT, Horh 12.929% B X IC BN, T4 T A Bz P IEEEHIX, AL R, R 5.44% 1) X8R &
FA%e (OB P, VI R e 15 P b TR AR 43 5038 0 1 694.88 A1 2 633.40 km?, RHbTAIFRI/> 3 866.52 km?. AN [ -3
FIFZEAL) IC 257 5235 (p < 0.0D), #-LHURIFHZE AL 1C K/MBTF AR IR K IR < MRt < EAR < Bith < Bhih < #ith < 22K
FH . (BOFLMYR Vb 4 8 M R 7 1) B N (29.3%) AR (23.8%) MK (15.7%)+ NG 30 (12.3%). B
(7.7%)> LIEWEE(7.4%) RS ZEHUR (3.7%) . S H N Z AR L, P75 BAE X IC RUMRE 77 S BN IA 7~ B AR 4 P 1
SRR, PSR M X AE BAR RS (< 20%), 835 15 NS BIAE S 1028 BLAE 08, Hh 454 5 ek b X R /K R v R A8 LA
FAMIRRE Dyt o (2530 JAE BH IR0 V0 JE il P 2 3 “P3 i A 1 8 AR REAE « 2000—2020 4[], #f b AN 722 18 FH b T AR
FRE ok 5 S0P AN N T 2 LA I3 AT 2 S IR Y YD T T B, AN IRV R R eV M AR A I 3
HF 5 EAEAALEREZR . PRI, ESE A A SGEZNE LW T, RAFIFK LR EE AR £ A H %
SR HE AL 1) SR IE, LLREX X 3 e vb @ T I B A AR

KBRIR): VRVDEIEME: B A REAE; FRRHMIAIE: R s SRR SRSIR 2R

FEISES: S157; P941.78 MEAFRERE: A XEHRS: 1000-1522(2026)04-0023-13

BIncAg: 2R, 2R, TKIKMY, & BFHMIT IR VD@ P A R LRSI A B (0], bRl K2 2R, 2026, 48(4):
23-35. Li Jiarui, Li Le, Zhang Zhaopeng, et al. Spatiotemporal changes and driving forces of sediment connectivity in the Poyang

Lake Basin[J]. Journal of Beijing Forestry University, 2026, 48(4): 23-35.

Spatiotemporal changes and driving forces of sediment
connectivity in the Poyang Lake Basin
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(1. Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, Guangdong, China;
2. The First Geodetic Surveying Brigade of MNR, Xi’an 710054, Shaanxi, China)

Abstract: [Objective] This study investigated the spatiotemporal evolution of sediment connectivity and
quantified the influence of land use, climate, and topography. The objective is to provide a scientific basis
for elucidating hydro-sedimentary processes and enhancing soil and water conservation strategies in the low-
mountain and hilly regions of southern China. [Method] Using the Index of Connectivity (IC), combined
with the XGBoost-SHAP model and Geodetector, this study analysed the spatiotemporal dynamics and key

drivers of sediment connectivity at different slope gradients within the Poyang Lake Basin for the period
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2000-2020. [Result] (1) From 2000 to 2020, the mean IC value in the Poyang Lake Basin was —9.24,
exhibiting an overall trend of initial decline followed by subsequent increase. In total, 54.49% of the areas
displayed an upward trend in IC, among which 12.92% showed significant increases, primarily distributed in
flat regions such as river valleys and floodplains. In contrast, only 5.44% of the areas exhibited significant
decreases. (2) During the study period, the areas of cropland and impervious surface in the basin increased
by 1694.88 km? and 2 633.40 km?, respectively, while the area of forest decreased by 3 866.52 km?
Significant variations in the IC were discerned among different land use types (p < 0.01), with the IC values
ordered as follows: water < forest < shrub < grassland < cropland < barren < construction land. (3) The
importance ranking of factors affecting sediment connectivity was: slope (29.3%), elevation (23.8%),
precipitation (15.7%), human activities (12.3%), temperature (7.7%), soil moisture (7.4%), and potential
evapotranspiration (3.7%). The interaction among factors exhibited a bivariate or non-linear enhancement
effect, meaning their combined explanatory power for IC was greater than that of individual factors. While
this interaction effect was relatively weak in flatlands (explaining < 20% of the variance), interactions
involving human activities became significantly stronger on gentle slopes. On moderate and steep slopes, the
interaction between precipitation and elevation was the most dominant. [Conclusion] Sediment
connectivity exhibited a distinct distribution pattern, with elevated values concentrated in valleys and lower
values on hillslopes. The continued expansion of cropland and impervious surface led to a significant
increase in sediment connectivity in the mid- and downstream valleys and floodplains. The dominant factors
and interactions between factors affecting sediment connectivity changes were significantly different under
different slope gradients. The study emphasizes that under the dual influences of climate change and human
activities, future watershed soil and water conservation efforts must implement precise management
strategies tailored to different terrains to address the complex changes in regional sediment connectivity.

Key words: sediment connectivity; spatiotemporal characteristics; Poyang Lake Basin; land use; climate

change; driving factors
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study area from 2000 to 2020
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