545 B 1 W K A P 3 4 Vol.45, No.1
2025 4F 2 H Bulletin of Soil and Water Conservation Feb., 2025

X AR TEREER ST ER R EE

RO, EMEL, B A, R, 4 ok
(LA KRR B2 DF 58 BE , 140 2RI 4300705 2,48l K2
WIR SRS, Wb 20 4300705 3L K AR TREBRBIE F.O . W16 5 430070)

H HOE: [HM] U0 AR T R B 55 B i 23 A8 fh R AF e IR Bl PR3 L O i X 2R A BR B AR 9 5 A
T ORRUERL S ARIE . (k] AL A G I I 3 i B M OF 45 4 DeepLabVa© if X 41U R IR T
2022 AEFEWALA 28 MR R H MK T SRS E MR TR . ST R S R LA 2
BT B zs [ 8 A AR IREE AL S BT IR AR SR SE 4 ZEUR Bl D 7 X AR St il bk 55 )8 AR L PE H .
ST S N R T b ) e A A o N S S R S S 11 O = S = Sy - G o o N N T 7 - R =
S A 5 TR v i ) 2 0 B S ) T R A AR RRAE AN [R) A Bk 2 TR R RS S e Bk 55 B AE A
W 2 5 L 3 28 B AR AT bR B0 BT gk R i R v T W R AR R R S B bR, L P bR R R 2
i) P bR A BT S i A Bk A R 25 R RGN, B BL FR AR [l T A RS M RE A A7, 3 7 MR iR 22 (RMSED
11.072 3,888 REC(R) N 0.732, [4518 ] BALZRAR B U485 50 5 7 [5] A <3 ONDVI Al 25 14 H B9 BE K 2
BT G A B B A s AR AR SRR K B X F
KB MT AR KR F; 022840 ML e
XEEARIRED: A XEHE: 1000-288X(2025)01-0082-12 FESZES: QY48.1, S157

XESE . B, FEIE, W, S A AT A B G B s AR AR AR S B Bl R R [T DK AR A
2025,45(1) :82-93. Zhao Hui, Dong Shikang, Yang Wei, et al. Characteristics of spatial-temporal changes
and its driving factors in understory vegetation coverage in Hubei Province [J]. Bulletin of Soil and Water
Conservation, 2025,45(1):82-93. DOI.:10.13961/j.cnki.sthctb.2025.01.010; CSTR:32312.14.stbctb.2025.
01.010.

Characteristics of spatial-temporal changes and its driving factors in
understory vegetation coverage in Hubei Province

Zhao Hui'?, Dong Shikang®, Yang Wei'*, Li Lu'’, Yu Bing'"’
(1.Hubei Water Resources Research Institute , Hubei , Wuhan 430070, China ;
2.College of Resources & Environment of Huazhong Agricultural University s Hubei , Wuhan 430070, China ;
3 Hubei Engineering and Technology Research Center of Soil and Water Conservation , Hubei , Wuhan 430070, China)

Abstract: [ Objective] The temporal and spatial variation of understory vegetation coverage and its driving
factors in Hubei Province were studied to provide scientific basis for ecological environment protection and
vegetation management in this area. [ Methods ] Hubei Province was selected as the study area, and
understory green leaf vegetation cover and understory litter cover were extracted from 28 sample plots for
every half month in 2022 through field survey and DeepLabV3" semantic segmentation method. Based on
this, various machine learning models were used to analyze the impact of four driving factors, namely spatial
location, natural environment, social and economic environment, and climate conditions, on changes in
understory green leaf vegetation cover. [ Results ] Monthly variations in understory litter cover did not show
obvious seasonal characteristics, and there was considerable spatial and temporal heterogeneity in the
understory litter cover among the sample plots. In contrast, understory green leaf vegetation cover showed

obvious seasonal change characteristics, and there were significant differences in understory green leaf
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vegetation cover among different vegetation types; the understory green leaf vegetation cover of economic

forests and conifers was generally higher than that of broadleaf deciduous forests and evergreen broadleaf

forests, and the differences in understory green leaf vegetation cover between broadleaf deciduous and

evergreen broadleaf forests were relatively small. The random forest regression model showed the best

prediction performance, with a root mean square error (RMSE) of 11.072 3 and a coefficient of determination

(R*) of 0.732. [ Conclusion] The random forest regression model showed that temperature, NDVI, and

precipitation in the previous month were the key driving factors for spatiotemporal changes in the understory

green leal vegetation cover.

Keywords: understory vegetation coverage; driving factors; temporal and spatial variation; machine learning

models; Hubei Province
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Table 1 Setting information of survey point for understory coverage
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Table 2 Situation of experimental sample settings
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Table 3 Data source and preprocessing of driving factors
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Fig.1 Sample survey on understory litter coverage
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Fig.2 Litter coverage change under different vegetation types
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Fig.3 Overall cover of understory green leaf vegetation
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Fig.4 Coverage of understory green leaf vegetation
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Table 5 Results of evaluation indicators of different
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machine learning prediction models
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