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Response of habitat factors to reservoir impoundment in tributaries in the Three

Gorges Reservoir Region
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Key Laboratory of Eco-environment in the Three Gorges Reservoir Region of the Ministry of Education, Chongqing Key Laboratory of Plant Ecology and

Resources Research in the Three Gorges Reservoir Region, College of Life Science, Southwest University, Chongging 400715, China

Abstract: Water level management strategies specify that the impoundment of the Three Gorges Reservoir (TGR) starts
from 145 m asl in September to 175 m asl in November. The water level is maintained for three months and then returned to
145 m asl again in May. Consequently, three types of water-level-fluctuation zones appear along the Three Gorges Reservoir
tributaries banks; (1) The area from the estuary to the 145-m backwater ( completely-flooding reach) , where the former
natural riparian zone is submerged permanently since its elevation is below 145 m asl; (2) the 145-m backwater area to the
175-m backwater area ( double-flooding reach) , which is affected by summer flooding from July to September as well as by
impoundment from September to May; (3) the area above the 175-m backwater area ( natural reach) , which is not affected
by reservoir water storage. In order to distinguish the influence of reservoir water storage on habitat factors in the different
river reaches, we investigated the river habitats of 254 reaches in 36 major tributaries in the Three Gorges Reservoir area.
Based on the results of these investigations, we used factor analysis to assess the 18 indicators on river hydrology, river
morphology, and the water-level fluctuation zone habitat of different river habitats, and analyzed the relationship between
the degree of flow regime naturalness and habitat factors in different reaches. The results showed that vegetation conditions
are important habitat factors in three different types of sections. Affected by the impoundment of the Three Gorges reservoir,

most riparian vegetation is herbaceous and flooding-tolerant, with nearly no trees or shrubs. Compared with the double reach
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and natural reach zones, the completely reach zone was subject to significant changes in the flow pattern, surface coverage,
width of the buffer zone, and wetting rate. The effects of flow regime conditions on habitat factors in different river reaches

differed.

Key Words; Three Gorges Reservoir Region; rivers in reservoir area; habitat factors; PCA and FA
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Fig.1 Distributions of sampling sites in three gorges reservoir region
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Fig.2 Scree plot of the eigenvalues of principal components in different reach
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Table 2 Loading matrix of rotated factors

e kR F B4 Principal component
Number Assessing indicator PC1 PC2 PC3 PC4 PC5 PC6
1 IR SCAE B R 0.047 0.189 0.315 0.052 -0.011 0.752
2 TR AR 0.073 -0.099 0.867* -0.051 -0.015 0.004
3 T 0.226 0.576 -0.002 -0.297 -0.077 0.071
4 JKE -0.118 -0.065 -0.839 -0.039 -0.013 -0.323
5 JIAlEES -0.456 -0.213 0.111 -0.626 -0.102 -0.268
6 NS 0.059 0.876 " -0.168 0.050 0.008 0.036
7 SN S e 0.065 -0.293 -0.189 -0.092 0.737 0.264
8 32 P Vb 6 -0.278 0.026 0.155 0.017 0.794 -0.247
9 RIZHE RN -0.040 -0.071 -0.052 0.886 " -0.102 0.000
10 Tl S TR -0.142 0.836 0.064 0.145 -0.127 0.020
11 R AR AR A 0.734 0.110 0.027 0.103 -0.043 -0.246
12 AL 0.747 -0.296 0.314 -0.194 0.004 0.050
13 TR B 0.366 0.433 0.179 0.479 0.001 -0.327
14 A IR 0.543 -0.237 0.509 -0.180 -0.026 -0.102
15 D7 i > 0.880" 0.151 0.103 0.109 -0.155 -0.019
16 T 1% % 2 0.910* 0.078 -0.001 0.030 -0.016 0.104
17 WL 1 e R 0.827 -0.146 0.050 0.133 -0.062 0.182
18 J Aty b R 5 5 -0.400 0.581 -0.095 0.117 -0.103 0.323

# Fe R A3 T R BT AR R T 0.85

AP B A SR AT, HLAR AT B 0.823 .0.821, 35 MK A= 2E Wi B BREE | B e ya] i A B T R
R . RS 5 56 = F R 7 Z5THRR N 12.740% , 26 = F 00 (PC3) FE N2 M Bl R 200 Ry +
A 7 = A R Rk Ay, g f 4300 0.834.0.750,0.707 , B A a7 Ak TH0 U7, RS 555 U 3
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BT T 25 TTRRE N 12.490% , 55 U £ B4 (PC4A) FETRAE 2R ] Al 5 B A S Rk, e g far & 49591 - 0.
890,0.900, T T V& T 19 8 B2 b W AR BOIROL . 55 T M (PCS) BN 0 (PC6) TEI BHafF + 35
JEBE WK BT AT BB AT, H A 173510 0.838.,0.784,

®3 WEAREFEEFHRETER
Table 3 Loading matrix of rotated factors

e PEN R AR F L4 Principal component
Number Assessing indicator PCl PC2 PC3 PC4 PC5 PC6
1 ISR B SR 0.192 0.591 -0.128 -0.083 -0.377 -0.369
2 T AR -0.238 0.823 0.020 0.302 -0.103 -0.117
3 E3 W 0.167 0.090 0.189 0.257 -0.255 0.784
4 K 0.233 -0.393 0.051 -0.519 0.070 0.542
5 iR 0.007 -0.196 -0.128 -0.890* -0.027 0.012
6 N5 B 0.159 -0.151 0.834 0.221 0.063 -0.071
7 T PRJRG SR 2 K -0.108 0.821 0.121 -0.091 0.069 0.129
8 JEE RS2 PR VD T R -0.058 0.577 -0.316 0.175 -0.284 -0.123
9 RIZHEH PRI -0.335 0.196 0.277 0.241 -0.399 -0.519
10 T 25 A 0.271 -0.139 0.750 0.034 0.037 0.159
11 R AR AR 0.600 -0.505 0.088 0.023 -0.330 -0.004
12 R 0.479 -0.322 -0.268 0.198 0.379 -0.144
13 T A e 0.098 -0.107 0.161 0.900 * 0.034 0.123
14 R 3R 0.207 -0.075 0.076 0.048 0.838 -0.094
15 A 7 > 0.845 -0.057 0.297 0.073 -0.015 0.158
16 Fili bl it 2 1 0.865* -0.042 0.246 0.007 0.133 0.092
17 TR S SE R 0.706 -0.030 0.115 -0.080 0.258 0.132
18 R R X 0.154 0.415 0.707 0.110 -0.070 0.054

# R HEBE T AT AR T 0.85

TE AR (3R 4) ekt 5 5 — AT 07 22 TTRRAR R 17.544% , 555 — E 1843 (PCL) B VTR SC I 5 b5
JEKR RIER AT T A A KA AT, Hea fer 43S —0.820 . —0.854 ,0.891, == MAAK R KL I L S
TP A BRI, BERE 55— U7 22 STk RN 16.754% 55 — F 00 (PC2) 1E ML 78 558 APl 2Lk |
R EE R SE 4, HaR Ar 43 314 0.917,0.939 ,0.889 , M JAT f52 77 A AR B bR 100 5z Wl 37 A 15 o IR0, e J5
8= T 2 DTN 11.485% 55 = F AT (PC3) FE KM KB TR 28700 b A ok iy, Lk i it
53518 0.822 ,0.857 , FRIM Ay AN TR 10 . S0 FEBLST (PC4) BB H T4 (PCS) BB7S F 4 (PC6)
Oy RIE R ZFE I YPIRD R R R T A R R Bk A, e B 40 51 -0.826 ,0.802 ,0.775
3.2 N[ BEE A BT ) 4

Sk T S A A 35 DR X AN [ T B A 35 S (1) R ) B A BB AR SCLAAS [R) T BE AT 6 A 3 Al 43 e 2 PR 7 4%
o B A 5 PR 28 (A A DG R BT 0.85 Sbmife | e BRUAS [m] 1] B¢ 7 B2 14 AR 1% R 7, L v JE AH G R AU Al
K BB R A BT I S5 AR R ) A AR R (£ 5)

FESE AT B AR 5508 ARG SeE e B T AR R S RO IE A R, 58
S BE i T8 4% =K IR E KM, T R 1K 30m BY/K ZE TS T AT , K Bk i 3%, S BN TS g 2 A
Tiff 7K 8 B4 AR, AR /D BT A BT AR ol 45750 B8 7 2 %o == 9 28 X9 9 5 e e AR R 98 245 SR ),
R — E N (3R 2) SRR SeMEAR SR K HL 1B AH G, 32 IR 4 7 25 S0 s A 0, A 3%
SEPRR I S B FE LR ) AR, T 2R R [ AR AR A A BRI, ST R Ay £
FFEBRL, IR L IRLEAGR IS i R B LS M, e e BUR AR A — RS S EUR
KA SR K 90 T HL i FoK T SE R, KRR, FARE A B i ok K AE P SR ZE BT RA, K
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Table 4 Loading matrix of rotated factors

e FEMFEHTR F 84 Principal component
Number Assessing indicator PCl PC2 PC3 PC4 PC5 PC6
1 IR SCAE S B R 0.295 -0.042 -0.055 0.348 0.332 0.614
2 T AR 0.572 -0.053 -0.050 0.227 0.342 0.448
3 FWK 0.203 -0.177 0.242 0.764 0.147 0.002
4 KA -0.820 0.245 -0.100 0.111 -0.172 -0.079
5 PiTAlEES -0.854* 0.109 -0.058 -0.017 0.109 -0.240
6 N J 5 -0.058 0.206 0.822 -0.190 -0.158 0.004
7 T R A 2 R 0.206 -0.272 0.052 0.251 0.228 0.583
8 IR Z VB %% 0.478 -0.165 -0.075 0.243 0.486 0.160
9 RSP 0.096 0.057 0.212 -0.826 0.052 -0.091
10 AR 2T 0.072 0.223 0.857* 0.001 0.022 0.048
11 T R f R -0.131 0.271 0.118 -0.096 0.802 0.107
12 R 0.073 0.223 0.010 -0.229 -0.150 0.775
13 T AT 9 0.891* 0.100 0.013 0.079 -0.006 0.025
14 TR AR -0.398 0.257 0.098 -0.173 -0.538 0.001
15 T 3% -0.108 0.917* 0.181 -0.041 0.093 0.092
16 MR 2 1 -0.103 0.939" 0.163 -0.075 0.059 0.017
17 TR AE A SR -0.047 0.889 " 0.103 -0.142 -0.108 -0.098
18 A A R =X 0.111 -0.013 0.659 0.363 0.380 -0.089

# Fe R A3 R T I BT AR R T 0.85

K5 ARTREEMEREF (HRRLOT 0.85 Jbnik)

Table 5 Most important habitat factors in different reach (the correlation coefficient is greater than 0.85)

B IEAEFEL TR R AL
Reach Positive correlation coefficient Negative correlation coefficient
SE A B AR R AR N K B AL B
Completely-flooding reach BRI RJZHE FZ PRI
XUEE Bt Double-flooding reach T FE S )RR T HTAllER S
ol T O S gl S M Pl o b 2 gk M ST

[ 9877 B¢ Natural reach Tﬁﬁ%mim\*ﬁﬁ]\-(* SN SRS N 1B =R

WL I 2R

TEXUCE I B ARG S E T 2 58 2 O TE A 5C 2880, SR 1 RO TR G R A, 28 = R XK A2 AE 145m
I U] B AN 23 52 2 X 2 K2R, B =W E XK AT R 2 175m , XUEE ] BE 3 2 B e K 22 87 T i
FUE A FE XK AR AR AT AR AL . G rb R T R A 20 U 2 o (36 3) v, S5 i) R o JBE R S PR AR R EL 5 B
IR X AN R - 24 ] A — 7 R L O 25— Byl i D) i 4 M AR AR AR A RE B 45 S P i 4 A B,
FEAT 145m [H17K DXAGIRTBE T A0 S BB , DR 907 28 30 00 2 ol 9 R et/ , 91 3 ) (L 4
FWIMAE T T30 | 2 X3 KR B T v ety DXt | 7K ORt LR M | i 52 3 2 TR S K

TE FUARIT B MO o R MO e AR FA S B IRl 508 BE YT e 2 2R Oy TE A O 2 8, T <y
TSR R, AR BSOS A AN 32 =R PR X 5 KR ), T el L U i R S e e o AR A R AR X 52 8 . A
(I TRT L AR TRT B A8 TR 2 17 5 3 A 1 3R ) R (AR X e 2 el 5 27/ SR SR R, AR T B Ak T i
i RS R 22 0 B AR IEUR R E AR, A TN,
3.3 KSR A RTE S BTN TR AR

SEAT B UE B, A AR Bt e 1 T = e J2 DX & K TR Y, 32 7K SCHE 3 F AR P A0 s o) ™ 5, SR
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Pearson FSCTMT, 23T 7K SCIE 3 1 ARVEXTAS [T B 2% AR S5 N T O SE IR R JEE . 4 SRR WT (3R 6) , TE5E e B,
KIS A SRR 557K 2 803 SR 5 s 70U B, K SO 38 1 AR P 5 T3t AR B T PR o A R (iR
Az e Vb R RRE YR O B3 IEANSC, K 5 S O OC 7 F AR TTBE, K SIS 9 F AR 15 0T i
TASRBL FEAR BT 0] PR BRI S R B2 P vb B 5 3 )R AR I R B 9] R T R A 9 B B R IE
FAOR, Sk R RIRE R YPIRDL TR SRR MR R S R A R OG

ZHT LA B RS R 255 SEBR A  BE, T o T BO AT 2 145m K X, 58 32 K R K Y3
Wi, FEK SO S FARTE LA — N AE R B2 A e, 7= A T — M EE RS i, BT UK SO 3 3 SR Pl
25, BRI ALK RS AR XU e SRTTBE /K ST 3 1 R PR, U 1] 52 K 28 8 7K S MR/ | A6 S5 B 9 5
AR R B, 52 P DX K R RN I I A R AL, TR R TR P T U R K A B A
2 XL R R T R TR U2 RV B st Rl 2, K S 3 B AR PRI BT B K AR A A
ARBTERMR FETRAR L SOR A AR R 2 B 5 ) BB BRS¢ A TT BESOUUEE ] B B9 717, R ] 7K
WL T, SRR, RO, FEUHVE L N K I SEAAE ) AR A BT AR S EA A T
SR AN 32 AT M, K SO 3 AR YE R A, R B A A e B PR

F6 KNBEZAAESEEEFHEXRY

Table 6 The relationship between habitat factors and flow regime naturalness

= BRI B Reach
Number Assessing indicator 554 B Completely reach  XUFIA BE Double reach [ #R3T B Natural reach

1 T AR 0.092 0.463 * * 0.619*"
2 U WIN 0.145 -0.058 0.316**
3 K -0.492"* -0.329* -0.290 **
4 TRl -0.194 -0.020 -0.372**
5 NS AN S 0.099 -0.200 -0.167

6 T RS A 2 50t -0.097 0.281* 0.461 "
7 IR Z eV 3% -0.022 0.361" 0.421**
8 RZHE = YR -0.023 0.297 " -0.279**
9 TR 0.167 -0.146 0.048
10 AR AR A -0.035 -0.173 0.213"
11 R 0.093 -0.180 0.250 **
12 T Y 0.034 -0.123 0.310*"
13 T R R 0.022 -0.223 -0.383 "
14 T B 0.066 -0.010 -0.024
15 TR % 2 0.122 0.021 -0.087
16 FE B S5 H e B 1 0.150 -0.113 -0.213"
17 A A HUR Oy = 0.136 0.159 0.165

% % R P<0.01, = FE7R P<0.05

FELWCIR DX 3 AN [T B 4% Oy F B AR B A 1, (HL 58 4] BOH 7 Al LB A R AN S8 38 | 32 — Ik R 7 K
SN Tt R TR KHE (Y A ) AR BT AR S Bl B SR TT BOAN 32 = W2 X K52, 0] /2
A BB o 8 S S oy RS A AR X S U] BT 145m [ 7K XA 788 -] BEAE BIOR DL -5 58 4 Bt
AL EEIT 175m [0K DX BAB BOR B 5 F AR B

TESE AT B, T AR O -5 224 s MR B0 2 = 2 DX 38 7O 126 IX S S el e R AR 35 IR ¢
S B AR B — TN, FEOR K AR SRR B i Bl TR m e K IRECR, B RS A BT
B KRR BB Y LT B, KO TR SR AR WK AR AR W A8 A A AR K AR SR AU 52
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414 Whak A =k 7R DX SO AR 58 DR 18 P DX K ) i 7 T 5 9

Wi, ERUCH ] B ORI B, T el i - A T A R T ) AR 5 TR T B30 P DX KR IR T 7 X
S/, B AR FERE R N | 52 B 2T S R

IKICAE S SRS AN [ B A 85 R 2R AN [R] A 52 il B, X 7K 8 2 ) 2 £ XU B, XAt i
TASRDL IR PV B R RIBAE SR YPIRDL KA 5 A2 s 75 F AR BE, o i i R AR O MK 5
TR B2 RCR IR B2 IV BT e ) AR R JSE T R 351 ) Rl S I8 i IR R R IR B IR
B AT R AH A5 AL e B A
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