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Spatio-temporal Expansion of Construction Land in Haikou Based on GIS and RS
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Abstract

technical means, used the expansion intensity, expansion rate, fractal dimension, stability index and gravity migration rate to do the spatio-

(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083 )
The research used the construction land of Haikou as an object, based on three periods of remote sensing data, RS and GIS as

temporal analysis in the quantity feature, fractal spatial structure characteristics and gravity migration of construction land. The results showed
that; (1) The construction land of Haikou is increased by 220.33 km’, the average annual expansion intensity is 0. 51, the average annual
expansion rate is 21.04% ; The number of the rural construction land is larger than the number in the urban; The average annual expansion
rate and expansion intensity of Xiuying District is the maximum of all districts, Longhua District is the minimum, Meilan and Qiongshan Dis-
trict between them. (2) The fractal structure is complex, the spatial stability decreased first and then increase, urban form tends to be simple,
the stability is enhanced, the rural construction land distribution is not concentrated, the fractal structure tend to be complex; the stability in-
dex districts are less than 0. 1, the fractal structure tends to be complex. (3) The center of construction land in Haikou overall migrate south-
westward, the migration rate is 205.89 m/a; The migration trajectories of rural and city construction land are the same as the whole city, but
rural migration rate is larger; The gravity of the Longhua and Xiuying District move faster in former period, and the gravity of Meilan and

Qiongshan District move faster after a period of time.
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) 0.26 0.88 0.38 33.00 14.78 47.48
JeAEIX 0.10 0.24 0.08 13.65 2.94 10.48
F2EX 0.08 0.38 0.14 11.40 13.63 19.81
BilX 0.03 0.27 0.10 7.03 22.79 22.09
FHX 0.27 0.45 0.19 52.25 3.07 36.56

T 101 T A A P M AU 1991 4E i 55. 12 km® 16K #)
2010 4Ef#) 275.45 km® , 2:3800 7 220. 33 km*, 1991 ~ 2001 4F
12001 ~2010 4 2 A~ B B 15 FH 1l 4™ JR 1) 1T BB AR AH 21
1991 ~2010 42 % A b I AR A I8 SR B 0. 51, 4F 344 Ji
K 21.04% , 1991 ~2001 AFAEP RIR A K 0. 48, 4F 1Y
PRHE N 19.85% ,FEiX — B R AR SR AN K (2D
JRH PRI ;2001 ~2010 ARAFERY AR By 1. 34 AR
BN 7. 49, FE X — B HAY R EH AR K (HE T R
W/, FEFE AT A R DS g b R, SR
T IR T LN, 3 s A 5 — BT i
TR HE I A e B DR R s R A BRI, P R R
P2z o

TS X3 T 35 FH b DA 1991 48 (1) 36. 99 km” # K %]
2010 4FE#4 93.77 km®  HBEAN T 56. 78 km’ ; 4FE 344 ik iy
0.13 4EY s %K 8.08% , 1991 ~2001 4FEE¥ " f@
T 49.56 km®, AF 7§ FEGR JE ON 0. 22, AE P R
13.40% , 2001 ~2010 4F @ % F MY JE T 7. 22 km®  AFE 344"
JEURIE N 0. 46, P R F R 0. 93% , A AT U FH A
1991 4 18. 13 km® HE-F] 2010 4FE 1 181. 68 km® , 23 1
163.55 km’; 4F ¥ §7 J|& 5k BE Ok 0. 38, 4F ¥ P Ji& R Ny
47.48% . 1991 ~2001 4EEB MY JE T 59. 83 km®  4E 44"
JRESHR B 0.26 , AF X4 R H%h 33.00% , 2001 ~2010 474
B2 T 103,72 k'  AE 5 RS R 0. 88 4E 1 i
RN 14.78% o AAT A I HL A o B g J sk R 34 b
W U L R, L B R PR AR A i P R 1 A
2l I F T R TR 2 A%, I ELIR X 4 b A 77 =X
LU AR 24, F R A st R O =X ORI s e X R R v, Bk T
RIS FH A3 A B R T DA O XOR HRLO B T M AN R R, 4R
ARt s I AR FOEL LA & SR bR

Te A X 3 F T U 1991 4F (14 16. 32 km® 3 K 5|

2010 4E ) 48. 81 km® , FLH4h1 T 32,49 km® ; SE 19 RS Ny
0.08 , P B AN 10.48% , 1991 ~2001 4Ed % HihP™
JRT 22.27 kn’ AE YRS FE N 0. 10, 4F B R K N
13.65% . 7£ 2001 ~2010 4B FH#Y 2 T 10.22 km’  4E 3
PSRN 0. 24 Y RN 2.94% I = XA
TR 1991 4Ef 16.32 km® 383 2010 4Ef¢) 77. 76 km® , 3L
HEINT 61.44 km’ ;AR R EE A 0. 14, 4R35 R 3Ry
19.81% , 1991 ~2001 4@ MY & T 18. 60 km®  4E 344"
JEIREE N 0. 08 AR P B # 2 K 11.40% , 2001 ~2010 47
B2 T 42. 84 km AFEHH IR R 0. 38 AR i
RN 13.63% . BHULIX HBE MU 1991 451 10. 82 km®
AR F] 2010 4E 1Y 56.23 km® , 3N T 45. 41 k' ;AEY Y R
FRIER 0. 10, AEH P RN 22.09% , 1991 ~2001 4F 315
FHHLY T 7.61 km® AEIY RESREE N 0. 03, 4F 1 i R
H17.03% , 2001 ~2010 4EZ Y B T 37.80 km®, 4F34
VIR R 0.27 8P JRHER A 22.79% ., FIEX A
LA 1991 4E9 11. 66 km® 3651 2010 4F 1) 92. 66 km”,
BRI T 81.00 km” s 4EI Y FEIRIE A 0. 19 4AE K iR Ny
36.56% . 1991 ~2001 4E#E S MY J2 T 60.92 km’ , 4EH P
JESRBE R 0. 27 AEP R Ky 52.25% , 2001 ~2010 4F7
WY T 20.08 km®  AEH4 RGEE N 0. 45 AF I R
N 36.56% o 4 A XK F, 7505 X % AR5
Jr i B AR S 9 Je R AR iR R, Je AR XA R /0N, 36 22 X
INXAFZrf, TR A F I e X R 43 0 1 4
PP T 1T R XA DX, T 75 5 DX Ry ¥ 10 T 3 T P
14 S B, AR R FH R
3.2 TEZEHDTAREST  SHIFSEIK B 8 4E %k
FARSE PEHR BT A B L2 [ 25 4 43 TR ARRAIE , 25 SR an 4]
2.3 Fi7R,

Pl 2.0y Vg 11 7 38 FH 1l 30 T 2 52 P b o s 15 P



922 G e

1.65
a

1.60 o
iﬁ 1..50,
;e 1.45\
& 1.40 — K

1.3 —— KA

1.30 o— &

1.25

1991 2001 2010
e

=
pjng
3=
#
,&'
P
kY

1991 2001 2010
24

150 —5=
=
D v o
& 145 —— RAEK
—=— £2R
1.40 —— B
FHEK
1.35
1991 2001 2010

Fa A

1991 2001 2010
24

B3 REREZZAMITEEREL

Hu P I AE RO LR 1] 3a S it T i b 3 it el i
i A AT TR FH Bl P R PR HIO0T L BT i T A b
B 43T 4E 07 1991 .2001 F1 2010 4E4 514 1.532 6.1.525 5
FL.591 3, 0 TR 4e B8 me K F 1.5, a1 B Hh 2s (B) 45 44 2R 30
R 7% AesE MR A 19912001 11 2010 4F43-514 0. 032 6.
0.025 5 F110.091 351991 ~2001 4F, /3 4E 50 ke & 45 51
T B T R R AR SRk T A A R R
T AERE ;2001 ~ 2010 48, A TR 4EBOfiR e PR fe i 2 K
PR A, Ut BH A 33— ) B I 5 S B 5 0 14t ) 5 3 R 3 T R
R 2 A5 SR, R M B ik, (R IR T A0 DXOR & BRI 258 () &5
FIUR L B 52 2% . Wi 5 DX 3Tl At i FH b 7E 19912001 il
2010 4ERA TR A4 51 1.485 1.1.445 5 F111.397 2, f4a5E
PEFSEA54 0.014 9.0. 054 5 F10. 102 81991 ~2010 4F, i
o T B Rt 174 76 8 R R0 1) 328 28 S, 43 e X
()2 W R, IR T R AT b T 7 5, R e i, A
FEIX AT IR FHHLAE 19912001 1 2010 4F (1) 43 T8 4E 5053 5
H71.567 1.1.560 9 F11.621 3 FasE 4850455k 0. 067 1.
0.060 9 F10. 121 35 4T H 5 FH 1l (1) 73T AR KRR e 1 48 4L
ST XL $— B, AT Hb X 25 B 6 43 T B A AR
E ARG i g T 11T KRR SE X, 3K 32202 PR o R LA
AT Z A BRI R, A8 5 BRI T &
MG E DL ;1991 ~ 2001 4F, B £ 809 R AL /3 IR A
ARG, 25 M G5 F RN AT RE ;2001 ~ 2010 45, 321l 48
VR R AR B ) S AR A R R B T — e R
RIRREVE (AR AT E S B R A AT X 2
w43, I H A oy S a7 5 4%,

&1 2b F1El 3b 4351 2 it TR 85 4 A X 43 T8 4ER0R

e HEFE BN LB, e A8 X 5 i fE 1991.,2001 F#1 2010
SRR N 1. 461 9.1.465 8 Fil 1.516 9,54 E k48
351 0.038 1.0.034 2 F10.016 9;1991 ~2010 4F, Jp A& X
(1) 73 T2 A B S 18 0, 9K T RS M 8 B2 MR 1%, 18 BH % X
(A EE R F b o TR s ph kT 52 4%, 28 (R S5 M AR e s FLIR IR 7
T, I 4E X B E5EH M e T X ) LB B K, RTER 4 X A
BCIX T L B 22, 1 XA kSR At AR B HR A B, 43
PRIX O &R MY BT 2 e R RRL, 6=
X HE 1% B M AE 1991,2001 Fi1 2010 4F 1) 43 T 4k 55 43 3 0
1.495 8.1.497 6 F1 1. 584 9, Fa 78 VL4850 4 5714 0. 004 2.
0.002 4 F10.084 91991 ~2001 4E 4B 4E%d5im 1.5, Fa %
PEFEBARMR , 12 DX 5 b A X — B B ) 23 R G5 A AN AR
2001 ~2010 4F, 75 A Z5 ¥ 704" i rh A2 15 52 2% [m] s TR
5 HRKTE T, 36 22 X i P AE S5 — B Be T e i,
R 1 B AR LU A 7= o 7=l el AR AR = A% DX B )
DL S UG PR FeoE M B S T . Bl X
HiAE 19912001 F1 2010 4F (1 43 I8 4k 4053 5 oy 1. 523 4
1.486 4F11.589 7, Fa & HEF8 54 514 0. 023 4.0. 013 6 F1
0.089 7;1991 ~2001 4F, fifi %5 115 FH H 1) 9™ Je 43 JE 4 $ORn AR
TEHEFREC FTREAIG, 2001 ~ 2010 4F 2 MEEGE T T HR
PIAE T, Bl XA A 3 A4S DX R SR A1 , Al 1 FH b e iy — 1)
B R AR IR A B 7S, S5 h s 8 5, 25 [ R AR AR
S, Ji — I B FH b R B, JE AR AR 3, R M
TRl 25 #1452 2%, 75 5 X gt i FH b AE 1991.2001 Al
2010 AERYA TR )k 1,512 5.1.508 2 i1 1.538 2, a2
PEFEET 24 0.012 5.,0. 008 2 F10. 038 2; 7E3& AN B, Tt
X ATEAFSIRT 1.5, B TE 85— R 2%, ik et 4e



2 K531,

FmL%F AT GIS A= RS 69k v 7 &% A it = 5 R oA 923

Hre 2001 4R BUSERE R THI AT s S R T, 53 X 7
ANIFFE X PR 0588 SR RN SR A 85 K, T HR Vg 198 DY i 2
BT 22 T Pl DX RO 4 IX B B AR T K DX A )
AR B I 7 % , 23 ()R P R — I B s
JEIG T ATERE , TEf5— I B I R i BRI An
Moz (B4 R A R AR E M T

T 3 43 BT A ) M O 7 B T RO I A 7R b e 7 Vi 10 T
LR ZS B AEbid #. #F Arcnfo 9.3 HH] Centroid-
labels fiv457- 45 s 55 8 1% FH b %) B 00 s HE R, 2 o il A5 119
RAEZE RN 45 5 MBS BUBE L O 1) 5 % 1 (B2 AL bR
8 b AR AR, A5 B 45 BEBR F0 (R 2 26 3 AR A AR PR AH DA
FCIFEH 1991.,2001 F1 2008 AF22 15 b A 435 O Ak s (R

3.3 EOEBMESN AR SERST  3) IE A AR AT RS R (K 4) A R
WA RO WAERT RS s a2 sh 45, BTk, B O LILE 4.
K3 MRXEIZAMBECRER
X 1991 4= 2001 4= 2010 4=
2J¥ (E) ZhE(N) 2 (E) LREE(N) 2% (E) ZhE(N)
il 110.348 7 19.978 4 110.302 3 19.972 2 110.343 1 19.943 5
I 110.317 1 20.026 0 110.303 6 20.022 5 110.305 7 20.021 1
ekt 110.413 3 19.881 1 110.300 9 19.916 3 110.362 3 19.903 4
JAEX 110.318 4 20.001 6 110.318 9 19.968 1 110.320 0 19.962 4
F2X 110.413 0 20.010 4 110.388 3 20.023 7 110.437 7 19.994 9
il IX 110.404 9 19.874 2 110.377 2 19.922 0 110.426 3 19.8327
FHEHIX 110.248 9 19.997 8 110.233 2 19.962 3 110.225 3 19.957 5
*4 WRRBEAMHETIBEER (2) 5% X 388 7 A5 PR M 9 SO0 B A L 1) VE RS R A T
ey LR m/a 1308 m, ERS IRy 68. 83 my/4F s At 5 FH ) 200 4 1k
1991 ~2001 4F 2001 ~2010 4F 1991 ~2010 4 Lrﬁlﬁjtﬂﬁ%?’ 5877 m,ﬂ:i&iijﬂ 309. 34 m/@o 1991 ~
o 155 o o ew 2000 SRR AATER T 382 m, WP
ekt 1239.38 731. 88 309.34 T 1408 m, IEREHIA N 145. 94 m/4F R HEBEHI I Y F O
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