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Abstract: Healthy ecosystem ensures the sustainable development of human society, and the health status of
regional ecosystem is an important indicator of regional sustainable development. In order to comprehensively
diagnose the ecosystem health status of the water level fluctuating zone in the Three Gorges Reservoir area
after the full impoundment, based on the theory of landscape ecology and remote sensing image data, a VOR
model was constructed from three aspects of ecosystem vitality, organization and resilience to quantitatively
evaluate the ecosystem health status of the water level fluctuating zone in 2010-—2020. The results show
that: (1) VOR model can be applied to the ecosystem health assessment of the water level fluctuating zone in
the Three Gorges Reservoir area, which is fast and efficient; (2) in the past 10 years, the ecosystem health
level in the study area remained in a good state, and the improved health characteristics accounted for the
largest proportion, accounting for 44.47%; (3) in terms of spatial distribution, the quantitative structure of
health level presented a ‘convex’ distribution, and the ecosystem health status of the fluctuating zone at the

bottom of the reservoir was better than that at the head and tail of the reservoir; (4) ecosystem vitality,
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organization and resilience had positive effects on the ecosystem health of the water level fluctuating zone,

but the ecosystem vitality value of the water level fluctuating zone at the head of the reservoir was low, and

the low value area accounted for more than 60% of the water level fluctuating zone area at the head of the

reservoir. This study can provide reference and decision support for the protection and restoration of the

water level fluctuating zone ecosystem in the Three Gorges Reservoir Area by evaluating the ecosystem

health status of the water level fluctuating zone.

Keywords: ecosystem health assessment; VOR model; remote sensing; falling zone of the Three Gorges

Reservoir Area
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UK AEE I TS V8 s A 1 11 9 30 IV 45 17 T B 2 0 B
Wk /NEE Y R T GORTV G TR S I s 1 R A,
A2 R G RRE 1) I 5 £E 20102014 4F L JE R T ¥4 47
AR R G REIR R A 2 R — KL AE 2014—

WA AT AL L KT B 4R
z6 2010—2020 FMREXETRGEE
EgZzEESHEAR G

R R GRS R B T/ %
X G
I I Il N V
2010 12,72 3476 25.62  16.76  10.15
2014 1434 2816 2879 17.72 11.00
JEH
2018 6.40  34.75  28.90  19.14  10.81
2020 208 25,68  29.52  22.81  19.91
2010 845  19.72 3246  23.46  15.91
2014 1044 19.35  29.34 2581  15.06
i1
2018 851  17.29  30.28  30.00  13.92
2020 9.31  16.90  31.06 22,35  20.38
2010 9.90 2354  33.70  22.50  10.37
A 2014 9.43 2638 3215  19.83  12.21
i FE
2018 13.33  15.96  33.41  23.66  13.65
2020 6.44  19.26  30.99  22.68  20.63

IR e B A B 2 R 28 A v il B AR S R B
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et FEAR B 23 18] 3 A b A= 285 28 9 4 AR 00 14 &2 L AG
SE Il FE 1) A e i 3, 4% IX A 2 R e il A B e 4
LU 97 44 AR PR 3 — B, 20 IR 20 Al ¥
10 a [6] , 2% 28 A 25 22 0 Al BROBR 0 T AR o L o 0 55 2 1)
155 A GO AF I P 28 TR 22 i K P T AR o LT R
W o R0 A K 7 T AR G O R b T il R R
R W JEE 4 v

3.2 ZMERKEETAZAAERFAREZMEN
e I XHF A XTG4 AN I A 2 gl BRI 4
FAEHEATI AT 2] 3 A0 2210 K E R 22 5
LR 7 AR (R 2R AL m R AL (—3, —4) PRk
T(—2) R EER AR R (— 1) g R (0) R s
(D FPESCERM(+2) MEERER 3, +4) .,
XF 7 FARALE A S B BEAT ST A R A R K 7.

K7 MRARESEBRARTAXBERSEIT

A5, L 2010—2014 4 2014—2018 4 2018—2020 4 2010—2020 4

xH KM Wk G/ % BER km® BR/km? /% BER km® B/ km® /% BER/km® BB/ km /% BE R km?
HEREE 3.4 331 0.95 1.08 0.31 9.58 275 102.82 1210 3.47
PERER -2 10.18 2.92 73.88 5.54 1.59 55.18 35.64  10.23 37.07  10.64 103.64
BEBRMEE -1 60.39  17.34 4856 13.94 57.60 16,54 5446 15.64

R 0 20030  57.50  200.30 21182 60.81  211.83 99.76  28.64 99.76 89.78 2577 89.78
REWER 1 63.26  18.16 70,99 20.38 97.25  27.92 14575 89.69  25.75
PEREN 42 9.92 2.85 74.16 9.79 2.81 81.30 1044 1161 5216  14.97 154,92
BREWEL  +3,+4 0 098 0.28 0.52 0.15 8.06 2.31 13.07  3.75

55— (20102014 48, i 5% X Fa o Y 1f AR A
KR 200.30 kem” o 5035 AU g TG RG22 B T AR
AR 91k 74.16 km® F1 73.88 km?, Hivh, 4% B ok 3%
55T X R ALY 18,16 %, 5% i 1B AL B 5 BF 5T IX
SVTETRRR 17,34 Y6 5 v B 3R £ 80 0 e B i s 8 g FH 2
SN B 10,18 km? F1 9,92 km? 5 w5 B B L Y
VR w25 B 38 A T AR 3.31 km® 1 0.98 km”

FEZS A0 A b (3R 8) 1 1M 75 4 A2 A RR DL
BERAL YR =, i e B AR Y 61.57 Yo . HOR b R
RO oh R IR ALY L v B s B I AR 0.98 km” 5 PR N
VI T i 38 DA A S v L AR Ak B R
AU A N

55 R (20142018 4F) , WY IX R 2 1 FRAT o
R AR S — I S TR AU s 35 1 11,53 km® L 1B 4k
TS TR RUME LG 3R — B 101 Pl /) 98/ T 18.68 km” 5 85
SRRV TR B T 7.15 km® . Horp B2 L
2 RUFN AR B AR AR A 43 0] o5 I 5 X BTN AR 9 20.38 %%
F113.94 Y0 5 v B k38 7w F b AR Ak Y i AR, 43 i
4 9.80 km?® .5.54 km? ; /5 B 1B 1k 5 0 = Bl 38 A
YA 1,10 km?® F1 0,51 km?, fEZS [0 20 b, R o
TH P& A A R AR e Al 3 O B T R A T ALY
61.04 %0, AH LSS — B 11, e B AR AL U 1 AU LT R 0, 5
R e TR TR R /0N R G o P R R O i AT LA AR
FE YRy v R AR AR R | el AR T AR A R e B AR Ak
LU =N AR D0 N

55 =81 (20182020 4F) 5T X 2l 38 A0 i T R A
K,k 145,75 km” IR AL TR B ARG R T RS e TR 1 AR 43
Sk 102,82 km?,99.76 km?®, Horb 59 3 i 3 40 o A o
ST XSV ARRY 27.92 %6 TR 70.99 km” , F IR THRE
PRI, = T R AL R T A, O 57.60 km® . HHEE K
VAR I P T AR 11.61% . 40.44 km? , 55 T-H 8
BRI A, A 35.64 km” . R BE A0 AL T AR A T VR Y
SR 2.31%, 9 8.06 km® A T 5 i 38 1L % i
L,k 9.58 km®, FEZS 404 b, I ¥ P 8 L R TE
I A 285 Akt o 2 L e e R A B s AR ok 2, 4 )
o % DX I A T R 67.49 % ,56.72 % Fl 53.59%

55 DU (20102020 4E), 10 a ) BF5E IX 2k 3%
T BTG AR PR R s S 44,47 % 1B AR B S T R TR
SERL ARk 103.64 km?,89.78 km®, H g EE
3R R e 2R T R B R T AR B o R R AR Ak Y
A, FEAS A0 b, R T P T R R R T R AR S
e 3 22 DA RS RV B ks R 2 A AR A A R
{00, 52 R Al o TR 1) R

3 3 X I 9 T AR S AR G A R A R 25 1 AR AL AR
SYMT . DRSE R B AR e X 95 A AR 5 — D AR
TSI B DR E A Oy T 3% R DX TR R R AR A S
ENS R RN LN TIRY IPOR Shp e e ing Rl St
B 97 5 e BRI 51X R vl 3 78 1 AR K, R A 2018
AR S5 F T DX Y5 A — 8 IR B AR B, AR
it B AR 25 320 387 1) e 2
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8 MIRRESBREEXETIARLSG
o Gate 2010—2014 4F 2014—2018 4 2018—2020 4F 2010—2020 4F
2 WA/ km? S/ % WAL/ km® /% WA/ km®  ditk/% WA/ km? /%
= JE IR 0.284 0.60 0.001 0.00 0.467 0.99 0.469 0.99
R R b R 7.844 16.61 0.158 0.34 3.370 7.13 2.892 6.12
BB AT 29.083 61.57 6.718 14.22 6.338 13.42 5.983 12.67
=1 Fe g Bl 8.870 18.78 28.832 61.04 13.747 29.10 11.994 25.39
B2 5 st 1.063 2.25 11.136 23.58 13.412 28.39 12.277 25.99
Hp R i gt R 0.090 0.19 0.385 0.82 8.633 18.28 11.340 24.01
1 B g A 0.001 0.00 0.004 0.01 1.267 2.68 2.281 4.83
1= IR T 3.195 1.18 0.818 0.30 8.233 3.04 10.941 4,04
2R b Y 8.809 3.26 4.160 1.54 29.389 10.86 31.367 11.59
BEIRMR  46.106 17.04 37.194 13.74 46.485 17.18 43.912 16.23
PENE Fe g Al 155.690 57.53 167.876 62.03 77.793 28.75 69.606 25.72
BREMEM  48.400 17.89 52.192 19.29 75.696 27.97 69.827 25.80
rh R s A 7.674 2.84 7.939 2.93 28.287 10.45 36.275 13.40
1 3 e 3t 0.742 0.27 0.437 0.16 4.743 1.75 8.687 3.21
5 R AL A 0.110 0.36 0.278 0.91 0.89 2.90 0.665 2.18
2R b Y 1.099 3.61 1.225 4.02 2.86 9.38 2.773 9.10
52 IR Y 6.453 21.17 4.657 15.28 4.75 15.58 4.548 14.92
PR FasE 7 15.544 50.99 15.122 49.60 8.20 26.90 8.189 26.86
Uz i 5.980 19.62 7.668 25.15 8.14 26.69 7.577 24.85
rp R i AR 1.176 3.86 1.471 4.82 3.56 11.66 4.589 15.05
T T 0.124 0.41 0.066 0.22 2.10 6.88 2.146 7.04
PRETETEITRTe ARG VOR V0 B2 A 12 97 4 4508 B i 2 e
HEBRGE R G FIT)fE , XORE S W I 45 76 A0 T 4R

it i

WFE KB, FE 3T 10 a JE I T V6 4 A2 75 R G il
IR Shy 2 118 DX 35 T L 2t 00 18 0 O 1 e L AR f
KTy 2 1 DX AT #3080 T 0.86 %46, 2014 4 J&
Il B KPS 25 1 T AR b AR oKL R 10,4490, T PR
TR R VR A ROIR O S e ] R L 7
J5 ST TR IR B AR NN B G PR I DX S T VA A EA TR
JEE A B S TR AR I A B AR A, ™ D A Ik
TEH #17 DI = 1) A B L 35 8 57 98 553 2l 5 s T
VTS YL By iR 4R B X E R R S E AR
T4 IR K 1) T T A 04 FIE TR s X 9 VS it T 948 A 42 A
T Hi 28 Bl 7 3 DX A5 AR S AR B P TR B R
TH P& 1 A FRTEH AR E e T .

A 25 FR G A T VAN X6 25 8] ROBE LU AR S R
SRR AEANFRRE LS FFEREERD, ik
PRI X3 A B B K RSB ARA AL AN iE G
HEAT R R BB FE . A5 g B w8 0 M 25 R 0 m] S 1
TEREIE G /N BN BTN 6 b o A8 3 T VR Al AR

4.1

T HIKSZRE J7 - [F] IE DT 45 2R RE AT A% S BebIF 52 IX B9 2R
AR G A HR DU 2 6] oy A AR . 55 b AR SEAS
ZAREAE T AN =W J28 DX 98 v 47 1 A B HEAT T AR A R
GEld VP AT 98 b AR T 0 RO AT e
RV L BNK BT 255 AL W) 2 B 7 S 48 A A8 S5 22 0
FEH . nDREBIE T X 5 A 0 R BT 26 S R T R ST AR A
R G HEAE AL B 0 (R 2 A IR S L R R i R] e — 25

635 A R G R VAN 5 AR R R R L 3R PR AN &G
AR S M,
4.2 & ig

(1) 3 10 a [A] B 5E XA S R G HER O B R 2
PRSI 0 1 B s AP AR S R G KT SR
S SRR B S O o A A B i R K ST R 1) R R
U 2 8 s E 25 (B 43 A Lo 8 JE 3 7 iy A IR O e A L )2
TR E R T A K TR AR T A R R

(2) M\ 4 ASBIFFE I I 0 fekt e A (L AR AE R B 5 —
09 R S5 s S AR 5 DX DR A Oy L 1 R
200.30 km* il 211.83 km” ; 5 = I 19 1565 D bsf S0 BfF 5 X
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BILABGEE B o 3 T A3 5 2 145.75 km® 154,92 km® 5
e B R TR IRV VR R A A SRR R D0 R AE LR
i o 3 7 R 3R e

(3) TEAD RGNS SRR L, 0 5% X8 1A 0
T AR AR, A 3 5 90 3% A 1 A R
S RGBT g IR B L 5 7K T 52 B9 it [
] R R B A KT ] — RS R R AR R
Bk 2 IR DL I R AR L BT B K T KRR
fa R E .
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