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Habitat Condition and Vegetation Restoration Patterns in the Water Level
Fluctuation Zone of the Three Gorges Reservoir
RAO Jie', TANG Qiang', FENG Yun', WEI Jie? ., HE Xiubin’

(1.Chongqing Jinfo Mountain Karst Ecosystem National Observation and Research Station s School o f Geogra phical Sciences »
Southwest University s Chongqging 400715, China ; 2. Chongqing Observation and Research Station of Earth Surface
Ecological Processes in the Three Gorges Reservoir Area s School of Geography and Tourism , Chongqing Normal
University , Chongging 401331, China; 3. Key Laboratory of Mountain Surface Processes and Ecological
Regulation s Institute of Mountain Hazards and Environment » Chinese Academy of Sciences, Chengdu 610299, China)
Abstract: [Objective] The Three Gorges Reservoir’s impoundment has speed up habitat fragmentation and
patching in the water level fluctuation zone, and extreme habitat stress has seriously damaged the structure
and function of vegetation. Clarifying the habitat status of the water level fluctuation zone of the Three
Gorges Reservoir, proposing an adaptive vegetation restoration strategy., and reconstructing the
comprehensive ecological function of damaged river corridor are of utmost importance for building regional
ecological security pattern and ensuring water resources security of the Yangtze River Basin. [ Methods | In
response to the prominent issues of vegetation degradation and ecological function damage, we systematically
analyzed multiple habitat conditions and their influence on riparian vegetation growth. Focusing on the basic

requirements for ecological restoration of damaged river corridor along reservoir banks, a vegetation
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restoration pattern for construction of suitable microhabitats and optimization of vegetation functional pattern
was explored. [Results] The habitat conditions of the water level fluctuation zone were jointly regulated by
unique water level rhythm formed by reservoir, operation, climate condition during the exposed, soil erosion
and sedimentation and soil environment, which presented a distinctive spatial heterogeneity pattern. Among
these, inundation duration, emergence time, and inundation intensity by seasonal water fluctuation were the
primary factors affecting plant reproduction and development, while soil erosion, sedimentation burial and
soil substrates affected vegetation growth. [ Conclusion] Accordingly, water level, site conditions and
morphological-functional trait characteristics of various vegetation should be comprehensively considered
when planning vegetation restoration in the water level fluctuation zone. Meanwhile, the high-quality stress-
resistant species selection, site preparation measures for soil condition improvement, and the zonal
optimization of vegetation patterns were beneficial for rebuilding the comprehensive ecological function of the
water level fluctuation zone. This provided theoretical support and scientific basis for the ecological
management of the water level fluctuation zone in the Three Gorges Reservoir.
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Fig. 1  Geographical location of Three Gorges Reservoir
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Fig. 2 Analysis of the relationship between environmental reg-
ulation, habitat condition and ecological response in

the water level fluctuation zone
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Table 1 Statistical values of hydrological variables at different

elevations during the exposure period

i Af 145~150 m 150~160 m 160~170 m 170~175 m

3 18.44 10.94 1.97 0

4 15.93 8.43 0.84 0

5 8.88 2.73 0.14 0

THEK 6 0.74 0.02 0 0
Wi /m 3.61 0.82 0.02 0
8 3.57 0.83 0.04 0

9 11.71 5.66 0.74 0

3 31.00 31.00 18.39 0

4 30.00 29.76 2.73 0

5 30.98 18.27 1.55 0

FRUEK 6 12.65 0.38 0 0
ik /d 7 21.83 6.28 0.4 0
8 22.42 5.85 0.54 0

9 28.29 20.98 7.25 0

4 6 A 5 A 4 A 3
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Table 2 Climate conditions in the Three Gorges Reservoir Area

oy JITH

A mE PM O mU P BRI Lo
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1 19.1 20.1 18.7 20,0 17.8  20.3 19.3
5 22.0 23.2 22,0 232 217 23.0 22.5
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23 TERE

JEM T K — M TR SRS EN S S
AR K T B A A N — R R — R RN A R AR A
IR BREER Rfb M R R LS R W
98 57 W T ) T K AR R 4 [ 485 A I S 0 R Ak RN
B , — 7 1 B - e AL B R L Ak 2 L5 ) 1)
] PP/ PG5 AG) O G A8 3TN T - HE 2 T R PR AIK R
IKVERE s D7 —J7 0, A H SRR SS ) . S BRI AR AT R
A it oA /DN A8 AT R A L SR A AT SR IR G 1
B A NN 1 B £ i N0 S R I T PO
Wl RE LR IR R 2 LR, 1 R
FORL YRR R A N [R) g A B A B o AT, 3G 0+ 4
SURL A JR A 2R B s ) S Y . ) B AS
P AU AN AN T SO 7 A A A 1 1 R T e K L O B Ak
BELAS 7K 3 T8 2 75 385 F0 4T 7K 1) b kb 25 52 i + 33 55 4
Bl 22 18] 1 K Bh 25 o B L 1 I AR AEC AR B 2% 1 T K 0 3% 4%
R R S A R R ) ik L T ke e

K AVE 2745 P K VN S A % A 1 K (R ) 4 B R
T BOR G AL 5855 43 R R L s BT Y8 4
FRFIRAE . A DL BT S 4 8 [ A 24 Sy, AT

e S VATRE 25 48 ) JE B0 2 o R MR 0 A Sk . SR,
T V&7 R R A WL TE v 5 B AR BV T ek oy
fifk UK o [ s ) DD D) BB T AT ML B T A
AGEIE T BOA LR b A % 8 3 X LA B L% I b
g S ORI PLB Y AR )
P SE R A RN A L A S U Bk A S
AP — 2 RS, LR B R T
I BB XA S K G T T R R S e
B AT v ) S DA 3R 2 o B R i A
B, (B I [R]85 A e AR — AT R A M R
Dol e MY AR T XA A L 5 55 — T T R 4 R
G PR30 IS IS T 6 A 6 o S I A R
T 25 AR o e SR 0 W ) B 7 A S A K BT
i B IR L R R Tl LR r BT I O RR
JEE i 2 - I HE T 1) KR AR A 3 i A AR B P I T Y
T e A A, I i BEL A AR 1A N RE B S W TR il
17 AL 18 5 5 AL R R R R VR R B A A 25
3 ZIRKEREFERREEN

20T = e 7K 2R 3 R AR SR AN R K

http: // stbexb.alljournal.com. cn



CHRE|

T8I A5« =R P P A S AL 5 R AR A X

315

T 32 P 5 2R FH 28 AR AU I 7K 3 6 | 3 6 78 1 X552
T VR A A S5 T SNk /2 A O S P B A, OGE
LR I 38 AE B2 R R AR W o A TR W R i it
LB 20 C 45 J7 1] AT FE R R S (E A R
SRS ORI o AW T T 25 ) B — , 20 1 AR ) o R K
52 S AR DR EAE W K S DR R R RE AT O Y AR
KGR B EA RS R R TR
Jit CIF R R 2R TR A 2 e BRI TR L AR A AR A R K
TR Y A A 3 A B AR 0 DA HE AR B S L R
b3 MG 9 JE VR A 5 0 R O AE (BB A S T
O P B I, AN F TG 5 I VR A RS R .
PRI, 75 2R GE A B 23 DX 57l 4% 1R Sl -, PRI 3t ) P O
VeIl A= WAl SR BCLL F RS S 3 LN T 08 Y
77 373 DX HE A [ Dl RE R 1, O 45 Hh R s el i 2
an g b i R AR b IR AE AR K RE T de RAE X
7 A2 25 B 55 D RERL 4t

WA R F RIS RSB E N E .
T2 T AR A K PR K A S B R BE Y R 1 E 2 A OK i
PR A A AR 7T 305 0y o, S A o R L 8 T A
U 5 PR RB R R S RS 80 RE ) A
FEAE L I bl S A B A KR SOK e .
U a0 H 5 i R B R AR A I T R R L A AL
A RSUE 4E R AL A AR B S T

Bl PE O 25 73 X 5% HY AR 25 TR AU P AL A TR] 2h g

PERAE B 25 (6] TG 2 B8 = 2B R R G0 Ik 55 T fig iy B
W E 4), 170~175 m = f B = B 75 4 52 K
TR /N S 2 E A RME TS, 1%
R B I K, 3R 2 A HEBURL 5 3% 40 Ui 2 kI
PRI I 12 [X B 2% 1 ST A T T s 8 T A XA 55 L (PR 3R
ik H & - RE 75 A A RO B L R B kK IR
2 5 [a] I 5 45 G Jmg b 8% b Oy S I SR AR L 42
THZ X P R AR . 160~170 m 2 2 X 754 b
PTLE , 32K W Ty 30 8 BE /N AR PR s B R [ HL R B
R AR B FE B K H R 5 B IR AT AR AN [R] 4 T
Pe VP IR TR G, HE B A A . TR L 3 IX B 25 R
B B AR O 2 DL B o B U R 22 R R O 1
TV [T B i 7 B 242 T2 X 42 VD 4 T R K JB f 7 &k
%t . 150~160 m = FE DX TH 9% 7 32 7K e P30 a8 B 30Kk
Hi B8 T B0 VDV TR R B O, WSS T M B O
A S RE 2T B A A R O ORI R AT A A R 1Y
RE 1, I e 0 JURL W B 7K 14 o 4 J 45 75 L ) .
I, 3% X B2 P AR T 5 i ) 5 L RE IR e VD RO B
AU [V Y 22 A A A R A R R AT R
S EY R RTHZ X5 Y R 5 & Ak sE . 150
m LLUR & 5 52 50 0 5 K K HE s2 ma , 4 4R B K
Rt et , - HEHT By o B KR AK L B & AR UHE i
SEEE DR, K R IR R, PR, 32 IXBEME D) S
AT N TAE S0 % R A SRR 1 77 =K

A AR — EVHIET —| 5 R ER ——— A —
RE 7K 13 4k ZRMERF HREE
175
{7+
g WK 38 /D
L, iR 2
£ | tmmmmmeu
HEEX g 7, ////f> "y PE RV TR E
o160 7/ /,;//////”//7/?\ ) |
Sy HE /)] /4/’,////////?//’////77\ » : 5 7K 3 K
Hieix ' i 2 LR K
150 &7, 7 ////////4 T i ,//%// I 1
B 000077 i 7 7 oK B
R I i e
145 107 202 A i i 772 002
F—E-EEE B—ELE MHEALE HRKE
I AN LF ¥ I
4 ZIERKEHEFDESIRXREREZEER
Fig. 4 Functional zoning and vegetation configuration patterns in the water level fluctuation zone of the Three Gorges Reservoir
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