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Fig. 1 The site of Three Gorges Reservoir area and its relief patterns
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Tab. 1 Detail information of image data of TM/ETM used in this study
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0 T T 5 N 1 [ N o R {0 T oI 1 L1 R

127 39 AN FH IR B, 1988 6.4 1995 5.7 2000 7.31 2005 627 2009 8.22
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Fig. 2 Image data of TM/ETM and SPOT-5 used by this study
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Fig. 3 The spatial distribution of GPS coordination for interpretation result validation, with its landscape picture
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Tab. 2 Data analysis methods of land use change

A A i
S-U.-U Sy SR RIS - b AR T AR AR b i, U U 43 ) A 505 W B 565 1
ZE A A FHZE TR TRIFY, =1,2,3,4,5,6 (1)
S, =8,/T Sy R W 5 A 4R FH A AR 3B 3 TR A I B B, B AR
k=%x%x 100% /;H‘)bﬂwiﬂa‘fv;j:iﬁwﬁH@$~$IJFHL§J?§J§ﬁﬁﬁf*ﬁ%@l%&fﬁ(l) 2)

= L7 o] FAR 25 FE R, L e [100,400]; 4,555 | SR B B2 4 g8
L=100x 3 4,%C, oAy A PR HE 25 A HR 5 L € [100,4001; A, A 56 1 AR 13 43 2R 4K 3)

B O i R R TR E 2 ke, i=1,2,3,4 50 AR FH A 9050

AL, ,=L,-L,=100x(Y 4,%xC,- Y 4, C,)
i=1 i=1
AL HFRBEARAL B R R ASALAE L, Ly a R b I S5 R L 46

N N (4
24xCo-FAXC 80, C Gl a B BI85 R R TR L i=1,2,3.4 )
R — =1 i=1
Y 4,xC,
R3 ZIREX1990-2010 FEMEZLMFARLE (hm', %)
Tab. 3 Major land use types in Three Gorges Reservoir area during 1990-2010
i Bt Mt i K3k AR
T e TR e [ e [LGE:A e [GE:A A

1990 2215231.00 38.09 2738057.00  47.08 748048.00 12.86 7934.00 1.36 34444.00 0.59
1995 2171064.00 37.33 2762383.00 47.50 76295.00 13.12 79279.00 1.36 39453.00 0.68
2000 2215807.00 38.10 2728403.00 46.91 739107.00 12.71 97284.00 1.67 52131.00  0.90
2005 2185700.00 37.58 2752706.00 47.33 726955.00 12.50 88400.00 1.52 61674.00 1.06
2010 214712838  36.92 2762098.58  47.49 723787.17 12.44 100047.45  1.72 82389.05 1.42
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Fig. 4 The spatial distributions of major land use types in Three Gorges Reservoir area during 1990-2009
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M EITE3.50% LA, FEAEMHL G IRTUA 0.88% . (HIE, AS[FF B SEAARfL St B
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BRI, ArH a8 A 1995-2000 4F 8], H AN & A= F 1990-1995 4F:[\], 7K I,
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F4 ZIREX1990-2010 FFE T FI LB ETNE (hm’, hm?a)
Tab. 4 The change quantity of major land use types in Three Gorges Reservoir area during 1990-2010

gk 1990-1995 1995-2000 2000-2005 2005-2010
AR AR SR AR SR AL JSGiTy AR
HH -44167.00  -8833.40 44743.00  8948.60 -30107.00  -6021.40 -38572.00  -7714.40
et 24326.00  4865.20 -33980.00  -6796.00 24303.00  4860.60 9393.00 1878.60
Hith 14902.00  2980.40 -23843.00  -4768.60 -12152.00  -2430.40 -3168.00 -633.60
K3, 5009.00 1001.80 18005.00  3601.00 -8884.00  -1776.80 11647.00  2329.40
BB 5009.00 1001.80 12678.00  2535.60 9543.00 1908.60 20715.00  4143.00

ANFEER BB, FIKsh#H I P AR Ve R 225, BRI AR Ry
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FA7 A kA%, 1995-2000 4F [A] Ff i 7K du A0 158 F KR B 3G I (e AR bk
8948.60 hm*a), FRELHBPRLE /L, 2391 6796.00 hm*/a F14768.60 hm*/a, 2000-2005 4 [d]
it . B AK A [ R B R CRR kK 6021.40 hm¥/a) , AR AN A G hn i@
2, MK K 4860.60 hm¥/a I 1908.60 hm*/a. 2005-2010 45 [b] #k b 4k 22 K & B W 2>
(7714.32hm%a), H MG I 4143.01 hm?, 385 H BT = 1 400

PEBE TREE BT BLTR A, BF RO 8 5 58 S BEHR A s Dk, K3k A



2196 o FEOWE 5T 324

ARSI A R . R Sa ATE Y, 1990-2010 AY 20 4E 8], 4k At sk 20 A8 m
(6076 HF14304 ) FEE] (1609 HF20H), FRHLh (3472HF152318) wWi/b#] (4193
F3794L), i E G R KA N A Bl i (649 B 212 ) $EFHE] (1009 B A1 526
Hu)o (HAE, MESORIABL, Bk A F i p s b A i B4 5 s, 451
M (11.34 hm¥3ef12.31 hm¥3e) F1 (5.83 hm/HF19.47 hm* /) BENE] (24.29 hm’ /e Fl
17.48 hm¥/H) 1 (25.18 hm?®/BRAFI21.24 hm¥/HL ), ARHb A 7K S8 SR 257 ol /D BRARAF XS i
N R TR SRR B AT R R R R 2, HRZ DAL AR
R i) 47 B Rl R 00 388 B P38 R I I TR R T

7000

(=)
(=}

2 = b
2 5600 21990-1995 =1995-2000 f\s 48 = 1990-1995 = 1995-2000
%5 2000-2005 =2005-2010 é’/ 2000-2005 = 2005-2010
®
B 236
b 5 24
& 2
u =
EN & 12
bl
« 0
W | R | w B | s B | v | B | s | 5 Wb | BN | WA (e s BN | s | B | s | B
B it T 7Kk jeidaih i

Bls =W/ X 1990-2010 4F 3= 22 A A FH 7 AU A e i BESUE (2) FIEETHIAR (b)
Fig. 5 Patch number and area per patch of major land use transformations in

Three Gorges Reservoir area during 1990-2010
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(6.43%) PAAFEL, HUR KB AE 1.20% L) |, 51 1995-2000 4E (6] 54 4.54%., it
B AR A /N HE 2%, 100 BV s 1 35 RS A P AR e DR — o R B A 34 ik DA A X6 A8 k| 8 80
Ko HEHLIEGE 2 E U” BAK R, SRR & 4R T 2000-2005 4E[E]), A 0.27%, BmE AL T
1990-1995 4£-[1], 4 0.40% . b g 52 AR B, e & FE 1995-2000 4F[H], 47 0.63%
TR A T AR T 2R X A R FH ) S MR 2R T B, R R A - R A R ) 2

R5 ZEEX 19902010 EFE L MFIBTRHEE (%)

Tab. 5 The dynamic degree of major land use change in Three Gorges Reservoir area during 1990-2010

B3I S 1990-1995 1995-2000 2000-2005 2005-2010 1990-2010
Bt -0.40 0.41 -0.27 -0.35 -0.20
M 0.11 -0.25 0.18 0.07 0.06
i 0.40 -0.63 -0.33 -0.09 -0.22
K3k 1.26 4.54 -1.83 2.64 1.74

B 291 6.43 3.66 6.72 9.28
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PR B e, A TR AR A 20 4 8] - R R 59284k H-0.0789, eI T REAE
FHR B9 2E XA slox) A A F 8 520 1E A & A A0 2

1990-1995 4=[a], PRI A4 V. 25 44 YR B A2 (i R b 5% ol 22 DR MRSR S BU AR BN 3 BE L R
KBEAK, FEECH 2 B AR SAS [ FR B B3 in, 1RV HR 50R 4 O #5% FH sb ths 52 38 T
RAFA, (RSN TR U PR 5 R s 8 L DT S R P AR E R AR Ak ok 11
(-0.604) . 1995-20004F- 1], ARG, AkkAIE R MG 165, (HARF Hhk > i+
BEHb . oK R A B R b B A, ) AR E ki ok, o 1.8071, E R i dk ok
(0.0075) . 2000-2005 4[], #FHo KRG, FHLE— 200, KIS R 52 A58 Ak 2> B
i, REMRHREYR ST | R NS, AR AR T B A e sk AR
FE B AR 2 IR, H-1.3052, Z84L#4-0.0054, 2005-2010 4E ], A 7K B A 34 0
AR — 2R, R A AR S AR A i, (HEAREE T 0,

6 ZIRFEX 1990-2010 F TR A S 5RETH
Tab. 6 The integrated index and degree changes of the land use in Three Gorges Reservoir area during 1990-2010

LB 1990 1990-1995 1995 1995-2000 2000  2000-2005 2005  2005-2010 2010  1990-2010

L, 241.01 240.41 242.22 240.91 240.93
AL, -0.604 1.8071 -1.3052 0.0232 -0.0789
R -0.0025 0.0075 -0.0054 0.0001 -0.0003

3.4 HERESE DX

FEH S bR R b (B A A BRI A R 5 L PR D S R . bR
i1 A KA T S A T AR IR ) 20 4F (] 2 X - b 1] G 2 20, 1990-2010 4E79 20
AR, B AR TR . MM ROH . ER M AUKIR S, H R EUE A HUBLLE 30000
hm? DA_E A9 #R3BIE Rk . ST R A . AR R B . MR o S | B
e R BT RO HE AR AR D R AE 7 Ay (R D) o MRHBIE IR K, ik
142983.20 hm?, T T4 LB HF (76404.11 hm*) I H 4% T % W AkHL (66579.10
hm?’) 5 HURIEHFHIIE 1 96235.30 hm®, 43551 g ARCE b I B R #F b BT 73 i (54324.99 hm® 11
40168.30 hm?) ; FE-UK 2B M0 Il 89437.66 hm?, = ELAAI g MR Hb 5 46 25 1 FIHE Hio 3 hy e
M S5 DU RIS 50395.18 hm?, HFi iR & FH 5 R0 81.04%.

PEREAE B BRI ER A, BBy sCB Ik, ULy B A T8
JURR R Z 8], MR 7 W]/ H, 1990-1995 4 [0] 3= 2 )y b J 14 Rl (3 35 155346.46
hm?), % 1995-2000 4E[A] [ Ky 11 Ff (4 35 124076.53 hm?), FEREF] 2005-2010 4E 7] 1Y 10 Fb
(B 75 55944.48 hm’) . M H., AHFIFBOAS R340 7 URUAN R B Be Rl 4 o =, 7R 1
KRR 2R, H RBBUR AR A T ELE EREK . 1990-1995 4F ] 2 LIFH . Aib A
R R T, U LAEE L AR (4377475 hm?®) FIAKHb AL B HL (31813.50
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RT ZIREX 1990-2010 FEZ Tt FIAHE# 7K (HFR>400 hm’)
Tab. 7 The types of major land use transformation in Three Gorges Reservoir area during 1990-2010
(Their area was above 400 hm?)
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Fig. 6 The spatial distribution of major land use transformation in Three Gorges Reservoir Area during 1990-2000

(Their area was above 400 hm’)
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Fig. 7 Major driving factors of land use change in Three Gorges Reservoir area during during 1990-2010
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Remote sensing analysis of land use change in the Three Gorges
Reservoir area, based on the construction phase of large—scale
water conservancy project

SHAO Jing'an', ZHANG Shichao’, WEI Chaofu’

(1. College of Geographical Science, Chongging Normal University, Chongqing 400047, China;
2. College of Resource and Environment, Southwest University, Chongqing 400716, China)

Abstract: There is a the strong correlation of major land use transformation patterns with the
timing and strength of subjectivity projects and their hysteresis effects when large-scale water
conservancy projects (especially extra-large reservoir) constructed. The construction phase of
Three Gorges Project in this paper was divided into five time points, considering the impacts
of strong cloudy and foggy on image quality and its availability. The objectives of this paper
was to comparatively understand the characteristics and trajectories of land use change the
different project construction stages in the Three Gorges Reservoir Area through single land
use dynamic degree, land use composite index, land use degree change, using five-term TM/
ETM image data. The results showed: (1) The transformation of cultivation land and
forest-grass land, building land occupied cultivation land and forest land, interchange between
forest and grassland, and cultivation land, forest land and grassland water flooded by water
body were the main ways of land use conversion throughout the construction phase of the
Three Gorges Reservoir Area. (2) Land use change and its drivers presented significant
detailed trajectory with the stage under the framework of the overall pattern, due to the drivers
occurring at different times, and the differences of their role strengthen degree during various
construction stages. (3) The composite index of land use degree was relatively stable, and it
was more than in the middle level throughout the construction phase. However, the change in
land use composite index took overall on decreasing tendency with a "W"-type dynamic
pattern. (4) The distribution breadth and concentration degree of major land use conversion
patterns possessed larger differences at spatial scale. Moreover, the effects of subjectivity
projects on major land use conversion patterns showed strong heterogeneity with the
deepening of project construction phase. The results of this paper will contribute to rich the
people's understanding to land use under the stress of water conservancy, and provide a
scientific basis and reliable support to arrange adaptive land use regulation policy in the
future.

Key words: land use change; remote sensing; large water conservancy projects; construction
phase; Three Gorges Reservoir area



