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Study on the vegetation characteristics change in the water level fluctuation zone

of the Three Gorges Reservoir Area
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Key Laboratory of the Three Gorges Reservoir Region's Eco-Environment, Ministry of Education, Chongqing University , Chongqing 40045 , China

Abstract ; The water level fluctuation zone of the Three Gorges Reservoir Area is a special geographical unit formed by water
level fluctuations, which causes a special change rhythm of vegetation in the water level fluctuation zone in the reservoir
area. However, there are few reports on the change characteristics of vegetation in the water level fluctuation zone of the
Three Gorges Reservoir Area on small-medium scales in a long-term observation. In this study, we conducted an in-depth
analysis of the vegetation changes in the water level fluctuation zone of the Three Gorges Reservoir Area by collecting and
collating data from all relevant literature published between 2002 and 2022. The results revealed that significant changes
occurred in the species composition, abundance, and coverage of riparian vegetation before and after impoundment, showing
a marked decline. More vegetation species were recorded before impoundment, with a maximum of 481 species in the initial
stage of impoundment. This was decreased to 77 species in 2022, representing a reduction of 81%. Meanwhile, the numbers
of tree, shrub, and herb species declined by 86.8%, 90.7%, and 38.2%. Tree and shrub coverage showed a significant

decrease, and herbaceous plant coverage significantly increased. The dominant vegetation has shifted from a co-led of woody
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and herbaceous plants to a community predominantly dominated by perennial and annual herbaceous plants, with Cynodon
dactylon (L.) Pers. being the most dominant species, whose importance value increased from 9.38 before impoundment to
17.28 after impoundment. Additionally, there was a significant gradient change in vegetation coverage at different
elevations, with the upper layer > middle layer > lower layer. There was a significant gradient change in vegetation species,
with the upper layer (11 species) > middle layer (9 species) > lower layer (7 species). In the structural equation model,
the duration of submergence was the most significant factor affecting vegetation change ( the total effect of standardization is
0.46) , which had an important impact on the change of species number and coverage. Therefore, the selection of adaptive
species and the in-depth study of niche adaptability, vegetation characteristics, and environmental response is important in
the ecological restoration of the water level fluctuating zone of the Three Gorges Reservoir Area. The results of this study
provide information for understanding the alternation in vegetation community and restoration of the vegetation in the water

level fluctuating zone.

Key Words: Three Gorges Reservoir Area; the water level fluctuation zone; vegetation; species change
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Fig.1 Overview of the study area

WL Water line; WLFZ: Water level fluctuation zone; TGRA ; Three Gorges Reservoir Area

1.2 BRI

2022 AR =k TRERZE 2 AR, H 2003 4F = X & K IR , 28 2022 4EFRaEAE =k TR A 4T
IR T IRT, DR IH AR SR DG B i) (=l g =l 7k Bl g =l P i =k AR B =R R D) R UH
PRl B R D B R ALBESAT ) AR BCAERET ) 1A 1 2002 4F 1 H & 2022 4F 12 AR R TR
225 RG] (www. web of science. com ) FIHTE I (www. cnki. net) BEATPEULH Y, A0 46 SCE | 558
AR, R T AT A TR 0BG A SCIE 1 LA FR e & 1 24 09 SCRREE SR IBGE L : (1) =042
Lo 7 RZeAahR g Horh— Rl (BIABR EE AL S X745 ) 5 (i) T S BORCHE I 32 W 58 181 25 A S P 8, T4 131
DUESCHE A A S B A 5 (i) SCHRBSCE A 5 DA DX AR PE RS PRy SRy 32 KA S HIESE W 5 A
5T AEHCE IS S5 5 T B A

HRAE X LEpR e , A SCNFRATER AL 1Y 84 AR T rh # IBCE B T 1012 RS 25 R AT 3B, b RER 34
PEAE AR Hrp 2 . BEE N F NI R RS IR B SO (B0 B sk R I IR BE L EDE B
R, Al TARRECFARAY v.12 (Chttp : //markummitchell. github. io/ engauge-digitizer ) X} I JE #4785 4L J5
PR UL SO

PR T A SR R B, 8 — A BRRE S S A, R H N 3R 5 22 7341 (one-way ANONA) Al
ZE LD ETIR/NRE 2 5 E (LSD) XAERIM Y W) Fh 2 FEE SF IR bR EAT W B PRS0 . W ] Excel16
Origin2019 ,Spss22.0 S AT 4 (4% B HE 247 20 A A RN I ZE PRG35, SR A Amos X JUT 48 BRCAY PR 45 5% ) [l - 1 4 7
PRI OC AR AL

2 #R

2.1 TR )RR = B AR AL
P b7 s PR HRT 0 (& 2) = )% X AE B K R — 47, 2002 4E M R Bl 405, 5 2003 4ETFERE K,
B —KE KM RE 175m B 2 DX % 40 Fh 850 5 80— A 18 1 8 3 e s 78 2004 45 08I0 21 4 Fh #5C R

http ; //www.ecologica.cn



4

EE IO

PN
[

A,
&

i

45 &

481, 2010 42 J5 , 22 AR R CL 8l , Yy FPEOZERREAIG, ) 2022 45 245 B2 B AMJE A I 0000 3 4 £
N7 R, B B EK IR,

P Ex Number of species/fir

500

400 p

300 |

25 _A ?E%ﬁ% 14.0 400 - —- ZQ
y 7% = {35 %: %350 L Day
£ 0 %% %% /% / D4 dd e %g 50 b
O A PR 7

1 1 1 1 1
I o~ ~ o~ I\ I o~ ~ o~ I\
=] =) — — I o o — — N
S S o o =) S S o o =
N <\‘l T <\‘l (\‘1 Q Q Q Q Q
o [~} o o0 o 2] on o]
o S — = 1= S — -
S S = o S S o o
Q Q Q Q Q Q Q Q

4y Year

B2 2002—2022 FZIRERKEEFEENHE MM FEERLTIOHSHEEERSTREFTRYMHEEL
Fig.2 Changes in vegetation species number, species richness index, species diversity index, and number of species with different life
forms in the water level fluctuation zone of the Three Gorges Reservoir Area from 2002 to 2022
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Area from 2002 to 2022
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Table 2 Changes of dominant plants in the water level fluctuation zone of the Three Gorges Reservoir Area from 2002 to 2022
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Fig.4 Changes in vegetation coverage proportion and vegetation species number at different elevation gradients in the water level

fluctuation zone of the Three Gorges Reservoir Area from 2002 to 2022
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