55 45 %55 15 1) S & 7 i Vol.45,No.15
2025 4F- 8 H ACTA ECOLOGICA SINICA Aug. ,2025

DOI:; 10.20103/j.stxb.202410102461

FRAEE 6P I, BN, BN A0 =0k 28 7 i AN R K 0 B2 T SO IR 5 AL 1 B o 2 AR PE R D RE 2 AR PRI G 2R AR 2824, 2025,
45(15)

Cheng L D, Yuan X Z, Yang L. Q,Huang Y Z, Wei L J.The relationship between microtopography and plant community species diversity and functional

diversity under different flooding intensities in the water level fluctuation zone of the Three Gorges Reservoir.Acta Ecologica Sinica,2025,45(15) .

ZIRKEEEFAEKERE TRME SEDREEY
MESEFIENDEZHFERNXFR

GRRC S & SN R E R & LU ATEC N
1 RSB B, TP 400044

2 SRR IX IV X AE B SRR L R 400044

3 RN X ARG b B bl TEER 405400

R oK P v i AR ) RSP K A - S R 5 R TV R R HAT B0 A IR 2R T 7 2 =2 i) 4 O AR AR D
SRS, LB v i A [RK 5 L N O S ih 2 Bk R O REZ FEPE Z M A9 5C R BA FE 205030, e sz =ik
J2E K ASE AR A W) 14 B DRI DX AL J5 Co A7 L, 0 v R B XS AN [ Bt T AR 6 TR S 2 R A s Joy MBI TR 73 2R
FORENS STHRZEA T 20 M7 o SRR (1) THTEAT AN RO IE 22 18] AR ) A v 26 A A 0 35 A 5 (2) AN TR 1) W b 22 BE A4
BAPAER 225 R T ML (D O i SRR RO 2 TR IR RN P 3T 5 (3) W R 1 Hh, 3 Rl A 2 AR 1R KL
2 ) E AR MRS BT M AR 3 2 10 38 RAR G s W AR TLL—TV vh | 3 R R 220 k48 BORN T 45 1 e 22 R MR8 400 bR 2 1k
JE R B IEMSE; (4) mife IR IREE ot I RMRUE R 0 1 7% i P00 2 R e e e 2 RV e i =1 e iy
R+ MU A AR E ” HAT e R A R RV, UE R 1 R 75 v B e ) 3R 058 5 o vl RE TR MR S I PR AR M K IR ), WP
SERUBR TN TR RIS S B WY Rh AR L S D RE AR A AN ] R SO B9 23 () oA i =y, T R v il AR B S 2B )
Z R S IR 2R

KR H RN KM IR WOBIE s MUK BE s Wb e s DI REZ e =Wk )%

The relationship between microtopography and plant community species diversity
and functional diversity under different flooding intensities in the water level

fluctuation zone of the Three Gorges Reservoir
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Abstract: The water-level fluctuation zone of the Three Gorges Reservoir is a unique ecosystem characterized by periodic
flooding and drought stress, where topography strongly influences plant community dynamics. However, the connection
between microtopography and plant diversity under varying hydrological regimes has received limited attention. Therefore, it

is crucial to explore the connection between microtopography and both plant species diversity and functional diversity under
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different flooding intensities in the water-level fluctuation zone. This study investigated the effects of microtopography on
plant species and functional diversity at different flooding intensities in the Wuyangba, located on the north bank of Hanfeng
Lake in Kaizhou District, Chongqing, which is affected by the changing water level of the Three Gorges Reservoir. We
analyzed community composition, patterns of diversity distribution along elevation gradients, and the relative contributions
of topographic factors to diversity indices. The results indicated that; (1) plant community types significantly differed across
microtopographic features; ( 2) significant differences were observed in species diversity index among different
microtopographies, with the diversity index in concave and convex terrains being significantly higher than that in rugged
slopes and flat terrains; (3) at elevation I, three species diversity indices and two functional diversity indices were
significantly negatively correlated with topographic standard deviation (TSD); conversely, at elevations III and TV, the
three species diversity indices and all functional diversity indices were significantly positively correlated with TSD; (4)
elevation, TSD, and microtopography were the primary drivers of diversity, with the “elevation+TSD” combination having
the strongest synergistic effect (R*=0.83, P<0.001). These findings suggest that environmental heterogeneity enhances
community stability and resilience in the zone. This study provides critical insights into the spatial distribution patterns of
plant communities and their diversity across microtopographies, offering a scientific foundation for ecological restoration and

biodiversity conservation in the water-level fluctuation zone.

Key Words; water-level fluctuation zone; flooded intensity; microtopography; topographic standard deviation;

biodiversity ; functional diversity; Three Gorges Reservoir
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Fig.1 Schematic diagram of transect and plot setup in the study area
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Table 2 Classification of microtopography in the water level fluctuation zone
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Fig.2 NMDS analysis of plant communities in different microtopography of water level fluctuation zone
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Table 3 Main difference species and significant difference test for elevation pairs
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