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Land Use Change and Its Ecological Effects in Three Gorges Reservoir Area
Based on CA_Markov Model with Multiple Scenarios Simulation
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Abstract: [ Objective ] The aims of this study are to investigate the spatial and temporal evolution
characteristics of land use and ecological environment quality in the Three Gorges Reservoir area, to reveal
the ecological environment effects caused by land use changes, and to provide a basis for land resource
integration and ecological environment protection in the study area. [ Methods] Remote sensing monitoring
data of land use in 2000, 2010 and 2020 were selected to predict the spatial pattern of land use in 2030 under
the Natural Change Scenario (NCS) and the Ecological Protection Scenario (EPS) using the CA_Markov
model, respectively, and to quantitatively analyze the long time series of land use changes and ecological and
environmental effects of the Three Gorges Reservoir Area by transfer matrix, ecological environment quality

index, geostatistical analysis, and ecological contribution rate. [ Results] (1) From 2000 to 2020, the Three
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Gorges Reservoir Area had obvious transformation between land use types, in which cropland shifted to
construction land, grassland shifted to forest land and cropland, and the growth of construction land area
amounted to 1 321.56 km®, with a growth rate of 275.02%. (2) The simulation results show that the
proportions of forestland and grassland area under the ecological protection scenario in 2030 will be higher
than those under the natural change scenario, while the expansion of construction land significantly reduces
compared with the natural change scenario. (3) The ecological quality of the Three Gorges Reservoir Area
shows a stepped distribution pattern of gradual increase from west to east, and its ecological quality slightly
decreases from 2000 to 2030, from 0.547 9 in 2000 to 0.533 6 in 2030. (4) From 2000 to 2030, the two
dominant factors reducing the ecological quality of the Three Gorges Reservoir Area are the conversion of
forests and grasslands to croplands, and the main favorable factor improving its ecological quality is the
conversion of croplands to forests, with a proportion of ecological contribution exceeding 70%. [ Conclusion ]
The return of farmland to forests and grasslands and rapid urban development have led to both ecological
improvement and ecological deterioration in the Three Gorges Reservoir Area, but in general, the ecological
environment quality in the study area shows a trend of improvement slightly less than deterioration, and the
transformation between construction land, forestland, cropland and grassland is the main reason for this.

Keywords:land use change; ecological environment quality; CA_Markov model; scenario simulation; Three

Gorges Reservoir Area
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Fig. 1 Geographical location of the Three Gorges reservoir area
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Table 1 Land use classification and eco-environmental

quality index in the Three Gorges reservoir area
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Table 4 Area of each site type and its change under Natural Change (NCS) and Ecological Protection (EPS) scenarios in 2030
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Fig. 5 Spatial distribution of ecological and environmental quality in the Three Gorges reservoir area from 2000—2030
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FeBil ek | g BBl R/ . E 2000—2030 4F L R
G 9% IR IV 9 T AR L i 3 36 30
Wi R R, T 9.V 9 m B L ) 3R 3 AN T A e,
I 9% 2000 4£#9 2.37 %0 LT+ 2 2030 4FHY 7.90 %4 , T
BUEANEESA 3 178.72 km* 5 V ¢ th 2000 419 30.69 %0
ETHE 2030 419 35.54 06 A HESE N T 4.850% .
x5 AEAMNPZRER T HABTHESRHE
RESZEARLE
Table 5 Proportion of the area of ecological and environmental
quality classes of land use change in the Three

Gorges reservoir area in different periods %

2030 4F
g WEMEE 2000 4E 2010 4 2020 4 -

NCS EPS

0.00~0.20 2.37 3.33 5.03 7.90 5.84
0.20~0.35  27.79  27.39  27.15  25.30  24.14

I
I
[ 0.35~0.55 19.02  17.82  16.68  14.67  15.50
N 0.55~0.75  20.12  17.98  18.00  16.58  17.81
V

0.75~1.00  30.69  33.47  33.13  35.54  36.71

3.2.2 WA RERAETHKE WE6 PR,
2000—2010 4F , #F Hb 5 A Shy AR M 3 85 = 0ok A X =
AUEE T 1 E B M A 2T e R IR ST kR
FLE 24 2h 60.76 Y0 5 HE 1 % A5 g #F Hb L Ak H 2 AR Ol B
iy PRl S b A A Sy g FH ML, U] R AR AN PR B O
B 2R, 2010—2020 4F , Bk Hb 7% 45 Sy bR Hb |
L R K S8, R b T AR A R b B ek R X A

A 0T f £ 5 11 32 T b 48 SIS R 5 b b 7 73 Sy B
D)2 A 2 T o BTG 1Y) e PR, BTk R L T Y
h57.22% ., 2020—2030 4F, B RN [RAE = F L 5
S PR DX A A IABE T A A R 2R B AR
AR b AR A Rl G AR S T kR b 0 i
70%,10% o TAS [R] 50D AF S b S BUE B B P
TR 52w [N 70 A 22 5 76 H AR A0S 5 R Mo &%
7 S B b R (LR AR ) R A AR A TTRRR L E Y
R 61.93 %0 , HUHBIE AR g R MR AR TR IR A S DTk R
Fe B 2R 22,4300 s AEAE S ORI ST - i TioE Xt H 4R
A= 2523 [ B Al 25 2 A i 27 £ Ay EL At T e 248 750 v
FEBIARTR T A SR ARG 5, 2 B B A28 ol 2 16 P
RRARR PR X A AR P8 0Tt , TR LU FE 24 2 80.60 24 , LIk
SRR R R, TTERARE L A R 7,420,

25 LTI, DX AR A PR 4 AR AL R AR B T
111 B0 w173 D S N TN R e N e T B
J DX A A5 B AR AL [ A 7E AR S s 5 AR S 2
PR H R A A S EEA IS K T ek, Bk
AP R SRR, 5 B0 XA 2 PR B % Ak 1 3K
Sl RN b R A T B A A L 4 R
FH 2 AU AR A, 32 2 g A b ) 2 152 P B AR 1) i 1 ]
) A SO0 20 DX A 2 B A3 19 3R 0 PR 26 0 AR
T BRGAS FE AF R 3 B R I Bl R A - R AR
A2 Y 3= BN B A 7 Ay bR A b 2 7 Sy e L B
R ) FH b 5 A8 Ry bR

xo6 HMESHREREN LA ARREBPRHESTEHE

Table 6 Types of land use conversion affecting ecological quality and their ecological contribution
A S ABE R GE HAESABE A%

AR } i*ﬁilj jf > 5% 4 i*’ﬂ jf > 322 ik
5 A 4 JHHEZE o o 1k Y FHbZE s o DTk 2 1
5efk Hart/ % Eefb HAakk/%

M — Rk b 0.005905 60.76 B — B 0.004022 39.29

Bt — 24 0.001677 17.26 R H— B b 0.003933 38.41

2000—2010 4

O — K b 0.001332 13.71 M —# M 0.000662 6.46

B b — 7K 5, 0.000579 5.96 B —E B M 0.000608 5.94

B — K b 0.007047 72.73 PR — 3 0.007745 57.22

) B Hb— =5 Hb 0.001413 14.58 T — Ik 0.002930 21.64

2010—2020 4F

FE b — M 0.000335 3.46 B — =B M 0.001067 7.88

L — 7K J8 0.000329 3.39 MR —E B 0.000968 7.15

HF L — M b 0.029363 73.03 M — B st 0.025196 61.93

HE L —FT 0.007936 19.74 T — kb 0.009125 22.43

20202030 4E NCS

AWM 0.000663 1.65 B — =B 0.002029 4.99

B — 7K I8 0.000575 1.43 MCHb — b 0.000852 2.09

b — K b 0.003153 72.47 Brih— 2 M 0.001986 80.60

A Hb— 5 Hh 0.000571 13.13 ML — 0.000183 7.42

2020—2030 4 EPS
M Hb— K 5 0.000351 8.07 AKI—# B 0.000156 6.31
A —K S 0.000158 3.64 BEH— R F H M 0.000041 1.68
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P R R e AT 1Y A 1R 2 ()4 Ry K AR 3
INBE RO i AT 43 B . — J7 1, R CA-Markov #1#)
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SUAR AR R B RN 3 HE R A ) 24 36 AL DL 25 01, P ot
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