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A5 T DX 3 AR BUR R T TR R B . 4t — R Landsat R0 TLERUE. Hrh 2000 4%
Landsat 5 TM %14, 2013 4-R ] Landsat 7 ETM+324%, BEdEEET 200 G, ®ER . ®HFE, RaE =
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T2 150 RN 30 m. I #4RUG B BOE 20 T 48 S A E A LAAT A% 0
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F1 ANEEBREIKIELH

e FE  EAME #HE EE B BEE BE HE  mEE XE
BRI HL 0.000  2.060  9.656  9.658  25.286  33.041  34.852  49.706  59.880  66.366

1.3 #mEHRMEE

AR O BIF 55 0 3 A SR T N L £ L b BRER A N B i I A B LA R R, e SR
o E AR A T, BEECT 5 RN FEMENB AN AR, — R AORNER, BRAFERSAND; 224
GrIAE, BEE GDP S, B B R B8 O RXAMCE R, UK IS S, 1TaE S DUJR T
BRI ZR e PO TIT I B o T AR IR TIT e R L M BT A IR MBI R RIBCR S AR PR,
FHoh e R B0 PE Sk [ T 3R 23 [0 8088 = (http: //www. gscloud. en/) F 20 30 m 23 ¥F % DEM %4, 8
FH ArcGIS Wy zs [ 3 At T B SERE . S Ge it ) — g 0 Bl DY e R RN B2 0~ 40 2% 1 380 T oo AR89 o
Hi I PR 5 0 0 [ 2 8 Ak AT AT At O IBELG 43 B P 15 km AT 25 km R R AZE ph X, 3T
2 wir DX P R R R B S ML Ay 4 IR R B I A R AR ST R

2 ZFERE5H5H
2.1 WHRSTHIFE
2.1.1 #EARERaR

X Landsat TR AR EREL, IRAF 29 A>3 7 2 u DX AR, I 0 I 3 4 o R R ™ 5 B A7 3 5
(F2). @£ 2 A, 2000 4F 0 L A K AR L 50 (762, 24 km®) . Z J5 & B (722.5 km®) Al i)
(460. 71 km®); 2013 4F L (2 168. 59 km®) M A K, Hk AL 5T(1 578. 88 km®) , M 5L (1 264. 58 km®) |
B (1 063. 25 km?®) L J7HI(1 003. 83 km®), # X AR E 1000 km® DL L. 10 AR/IN T 2 4 7F
POER AN A b M IX ., 4350 2000 A9 PE T2 (49. 6 km®) . BEFH(65. 02 km®) . B T°(69. 49 km®) Fl 2013 4F Ay 75
T(136.92 km®) |, 22 (185. 23 km?) . M/RIE(218. 90 km®). MY K EHRF, LHF(111.24 km*/a), H
50(85. 24 km®/a) . J7M(65.01 km”/a), Jb 5T (62. 82 km® /a) B H ;11 4F 19 K R AP Ay 2 B 5T (17, 44 %) |
A (15.38%) . JTMI(15.24%) . ARAE13.48%) . EMRE . R EBITT A A X 5K HRE AP, S S (E A
47.77 km® /a; HEIRZ, 4 30. 21 km®/a, ZJGREARIEHLIX (18. 83 km”/a) FIPUHEHLIX (18. 42 km® /a).

F2 VAMETERRER, MKEER G KEE

AR e AL km? K LS9 S - i B/ km? [ ER
2000 4 20134F  @E/Y  (km®e+a D) 2000 4 20134F  @E/Y  (km®+a D)
Jea 762.24 1578.88  5.76 62. 82 S 248.74  930.07  10.68 52.41
i 722.50 2168.59  8.82 111. 24 RS 240.30 437,57 4.72 15.17
Kt 345.92  842.83  7.09 38. 22 (RS 233.93  574.07 7.15 26. 16
] 187.86  325.05  4.31 10.55 IR 190.46  524.11 8.10 25. 67
¥ AR 16492 27049 3.88 8.12 (iR 1) 179.05  438.13 7.13 19.93
I 158.72 1003.83 15.24 65.01 =Y 103.52  185.23 4.58 6.29
A 156.47 1264.58 17.44 85. 24 il 74,36 311.21 11. 64 18. 22
M 122.51  463.74 10.78 26. 25 MERIEESE  69.79  255.95  10.51 14. 32
M 113.00  405.09 10.32 22. 47 T 69.49  288. 26 11. 56 16. 83
S 65.02  260.69  11.27 15.05
Ve 460.71 1063.25  6.64 46. 35 (ISR 49.60  136.92 8.12 6.72
N 225.09  498.49  6.31 21.03
ikt KE 201.94  395.90  5.31 14. 92 B 437.69  830.43 5.05 30. 21
& 123.12  637.54 13.48 39.57 i K& 312.22  587.31 4.98 21.16
K 101.45  445.61 12.06 26. 47 MREE 152.24  218.90 2.83 5.13
& 78.88  506.59 15.38 32.90
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FEE] T 2013 4FRY 0. 40, FRifEZE M 2000 49 0. 10 3% 2013 4ERY 0. 12, BEW 2000—2013 4F, FrdfF 584 il
(£ U A S A Bk ok, B TSR, JF BT Z R A 28 S 7 K. A [ DX L A SR - 1M
2000 4 BB AN K E/IMKK A RAE0.53) 0 HIFE0. 44) . ZREC0. 42) . PEHEC0. 41); 2013 4F %K%
JESE S E R BRI« 60, 53) L ZRHB 0. 40) . 0. 38), PEHB(0. 37). (WAL H X B i R AE
FOAR M X B S N R R s, b XN R R R, 35 F] 0. 06, PR 0. 04, ZREFRE 0. 02.
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(1.074 0>, AL (1. 054 9) 5 2013 F 43 TE 4B ROV B E R BRI g PEEECL. 095 4) . H1#K(1. 085 6)
AFC1.081 5), AL (1. 051 5).
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M 0.40  0.56  1.0856 1.0451  20.74 34.46 FERIERE 057 035 1.0483 1.0951  17.95  22.59
| 0.45  0.30 10733 11107  22.20 28.07 BT 0.47  0.39 10698 1.0848 12.40 17.19
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Kk 0.51  0.35 L0592 1.0940 19.81 25.93 WORE 0.43 0 0.56 L0777 1.0485  13.82  19.93

e 0.44  0.31 L0779
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IR RFE B GR 3 KB, 29 AT IR A5 B R AR 2 B K e, A 5 AR R Bosi b, B
ARFGHCHG I (9 3R TH 5 83%; E A M 2000 4E Y 23. 063 HE AN F] 2013 4F 1Y 28. 488; F #E 2% 2000 4E K
12. 151, 2013 424 10. 375, {HF JEF] 2000 AEH )1 09 BCH 5 FAWAE A 22 1 K, B 8 11 09 808l /5 3 58
W22, 2000 4FFEH 8. 270, 2013 4EXSGH] 10. 556, Frlh, BACEF , 2013 AE MR TR 24, X 5HS



6 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 41 %

KB 2) R OR B BARRF. oA 5 LR . 2000 4RI IR 2 4 th 7E 22 8 MR RE R 2 ), WA D 5L
JUASBIE (& ARFE T 2ZHDH XJE GRID IR ; 2013 SRIRMT R Z L R 22 MBI Z |, 7 T 5%
L MBI Z B A B i 2, JF BB T HOB (09 7)) MR FE I 2D . A [ X AR B IR ARTR
B {E . 2000 4FEFT 2013 AFTMR A BOF MR BRI - PEEE, Ht. ZRE0 . L.
2.2 WHESEREARZENEXE

F o3 &S R R S OTE S Z B AR, 23X 2000 4F . 2013 4 3 T JE 2548 052 i[R3R 647 A0
KAEI T, S AT SPSS GEit B EA T, AT AR ILEE 4.

iE
J\ B =
in E3 B OB E H 5ic] X
¥ i ¥ ¥ i i i
<SBEBECHES < L 2
& 2000 F
DB ADBGE £ AD A A A W3
0 20 40 60 80
FARFES
B2 2000 £70 2013 FiHHRIRIEHESE
x4 PMEEEHTRESEHNEXIERY
. 2000 4F 2013 4F

fifp AL ik — T T — S i e

T L BEE B4R BRIER KA BEE R4 BIRE

AH FEREAND 0.814" " —0.186 0.096 —0.319 0.664"" 0.038 —0.098  —0.327
28 GDP 0.809°°  —0.204 0.114 —0.214  0.889" " —0.102 0.028  —0.315
B #%eE 0.766"" —0.238 0. 150 —0.125 0.657"" 0.024 —0.086  —0.416"

g} Kis M 0.082 0.019 —0.061 —0. 301 0. 244 —0. 141 0.102  —0.132
s B 0.795° %  —0.212 0.112 —0.316  0.559"" 0.121 —0.184  —0.273

I g LRALTE TR 0.076 0.277 —0.315 —0.437"  0.453" 0.031 —0.059  —0.258
BEEEIREE A 0.7667F —o0.127 0. 047 —0.248  0.693"" 0.058 —0.155  —0.387"
B 0.777" " —0.338 0. 261 —0.124  0.751"" 0. 042 —0.081 —0.381"
W 15 km P E & —0. 355 —0.389°  0.476" " 0.581" "—0.442" —0. 304 0.390" 0.767""
15 km I —0. 3837 —0. 314 0. 388" 0.236 —0.423"  —0.269 0. 330 0.729""
25 km AR —0. 361 —0.386"  0.474"" 0.576" “—0.451°  —0.298 0.384" 0.769""
25 km FIBE —o. 4417 —0.231 0. 309 0.231 —0.478"" —0.179 0.244 0.680" "

W % FRAERBLE 0.05 KT F 2B AA L2 L. * « FRAMEREE 0. 01 KT F %5 AA G278 L.
2.2.1 AvHEZE

WER 4 PR, AR BN H 5 3l ag X T AR 22 T A G 3 O A DG, 2000 AR A OCPE R AR 0. 814 (p =
0.000), 2013 4FFHM RECH 0. 664(p=0.000), YA N HREIR T @M X RN - EEZWKHEE,
BTN T D) R A X T R R s (HAR EE 2000 4F, 2013 AR AR SE R BOM AT FEAR . UL 2013 4F X Bk



% 54 FEIE, F.2000—2013 F P EEERTERABITLAR 7

A DX T R B g AT S . N T AR IR T A A R, IRl AN D A K S SO L sc
Il T e b K R S IR 55 T0GE A o SIORH L1, 3 2 AT 2R AR 5 ST T AR A S B . (EN PR R S ko
R IR AR, TR ARAE HCZ A A AH DGR 55 . w] DL PR 3R LR IR T R R i N e IR B DR B, T X R i
T 25 B 5 e I AN 2
2.2.2 2%AE

M2 4 TR0, PSR 9 GDP, [ 5 BE 7™ 5098 55 Iy el X T AR 22 () 22 35 AEAH G . 2000 4F AR G
ZBUr N 0.809(p=0.000) F1 0. 766 (p=0.000), 2013 44 5~ 0.889(p=0.000) F1 0. 657 (p=
0.000). i BT 28 U R /K - v, JHL A ol DX T R AR AR AL AR T R M B R I T 28 B R R I W oKk 5 R
B OB T AP R R, PR T YR AR P Ak Al 2 A X b SRR R
VIR B S R R WA K, DT AT A2 36 KPP B R I el 15 e A B R e R, X
AP R N S 5l A R T b R I N T JLAR R IR D B DR T R B, G CBD. WA wEAE, — Ty A &
BT R G MBI L 5y — T T R R TR A R R G N Hh DX Y TR L Rl R L AR 2 X R R R
Ji B, T HE— DA T IR, T @ ST I R 5 HAIE SRR A O R KB, 2013 4 [ E B4R
S IR PSR 2 ) S R OG S E R B —0. 416 (p=0.025) , i W [ 22 ¥ 7= B 0 £ kT B
ARAE B /1S 5 3T TR R R B0
2.2.3 R@BEE

S3A A8E R HIR TR A Z [ B OC R AT AL, B2z Gl it 5 il DT AR 2 ) 52 6 35 TR A G, 2000 4EAH
Ktk BRECH 0. 795(p=0.000), 2013 4EA &M RECH 0. 559(p=0.002) , b B L1z 5 K A0 3ok i 8 g X il AR
AR R, AR O 1) A 2 I T 25 ) o e BB ) DR PR 22— R S I T AR R R W A S T
AN R ﬁﬁxﬁ%ﬁmmm%ﬁﬁﬂﬁ o e JR AT Ak 0 D T A T A R S 3 A 2 R
i, SRR A Fis 2 M AE T T, XM R 18R FU T R 3 BOKR A WOl Y g ik, JF B3 A
%%%@&&ﬁﬁﬁﬁ@m%ﬂ%ﬁﬂLL#%
2.2.4 WMWERRBEE

A3 AT T R S IR A B A A OGP R B s 2000 4F G BB AR L M A R S T
B IX T FR 2 8] 2 2 AR O, A OCHE R B i 0. 766 (p=0. 000) F1 0. 777(p=0.000); LB HERY
SRR Bz ) 2 B UG, MOCHER BN —0.437(p=0.018). 2013 4F, SRALBE 7 4, 1 #% 4l %

AR L P Ml 7 5 95 0 5 4l T A DX T AR 22 ) B G RH OG, A G R BAR S 0,453 (p=0.013),
0.693(p=0.000)F10.751(p=0.000); I #% 5% 110 A5 3T B AR A8 B 1) 5 b 35 AR O, A DG R K
H—0.387(p=0.038); by #BEH 5 I ATIE IR oz 1) B W AR SC, M RECH —0.381(p=
0.042). Z& LRI, 3T el i IR 38 %0 3ok it P 4 5 A it 9 AR R R T (R I, SCRE I T 38T R bR i &R e
b, 3T ) i il 38 it R R R kT R I B S AR O 2L R IR T A b R A R O B Y, O EL bR
WA B A — AR R G S, B DUAE — 8 B B bl g 0 s i AT A R T IR i IR A
o3 T A m Ak . R AR T ) R R
2.2.5 WHBAZE

SARCEE , MY R R T e B DCTE AR SRR B AT AR RCRI R AR O e K I ELAS [R] S Y
TE DR 221 52 MR 5 B A BT[], 2000 4F 3T DX i AR 5 T R4 0 R 2 I R S A OG . 7E 25 km Y5 FEI A
FURH G IE fefmr » AHOCHE R BN —0. 441(p=0.017) s BB E 5V mfE Z AL B & A OC, 78 15 km i
Fil A AH G i g M SR R BN — 0. 389(p = 0. 037) 5 40 I8 4 B0 55 - ¥ v A B 7 ¥ 38 B8 =22 i) A7 A 35 1E A
X, HIFTE 15 km J5H A VB . AHSETE R B350 0. 476 (p=0. 009) Fl 0. 388(p=0.037); JEARFE
SV mARZ AR EIEASE, 78 15 km J8 B A G RR, HHOEH: RECH 0. 581(p =0.001). 2013
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AR, ST A I AR P R RO B M 2 A AR R R OG . FLIAE 25 km J RN AH CE R K, AR
PERB BN —0.451(p=0. 014 Fl —0. 478 (p =0. 009) 3 /I 4e 80 5 F- 4 i fE 5 W IE A 56, 7E 15 km
TIL TR P ME S Mk e K, A PE R AR 0.390(p =0. 038) 5 TEARFR A5 - 35 i R 5t B 3 IEAH G, 7 25 km 5]
PIAH G PR R, HHOGPE R BN 0. 769(p=0. 000) 3 JEARFEEL S V- 0 B 2 (M) 4776 W 35 IEAHOC, 76 15 km
FEL AR S PR s R, AH G ME R B 0. 729(p =0. 000).
SRR, IR R 3R N 40l T 2l i DX AR TE BR R T . BB e AR R 3 R A 3 hn T e i BH ) T
S DI 1IN A = 90 AT 20 E DO S NPT i DO o AN OB A R SR LN A S g O] SR SR O N
T A BT, R TS VR RN B 4G I AE — B Rl 4T R 08 /N i e 43 TR 4R R
TEARFEBOG 0, A A T AR Bk | B AL L S 5 R R RPN AE G (4 A BT A SR AT LA 2013
AP ST X TR AR TR AR A AR O R R 22 IR AR DG T R U B B T R K ok F AR IR B Y
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A Study of the Changes in Urban Spatial Morphology
of Major Chinese Cities During 2000—2013

GUO Yu-chen, TIAN Guo-hang, ZHAO Rui,
SHEN Xin-jie. DONG Bao-bao, HE Rui-zhen

College of Forestry , Henan Agricultural University , Zhengzhou 450002, China

Abstract: In a study reported in this paper, a total of 29 major cities of China were selected as the research
object. Central built-up areas in 2000 and 2013 were extracted from multi-temporal and multi-band Land-
sat TM/ETM++ remote sensing satellite imagery with the help of ArcGIS. Expansion speed. compactness
index, fractal dimension and shape index were calculated to analyze the spatio-temporal characteristics of
urban spatial morphologic evolution. Finally, based on correlation analysis, we gave an in-depth analysis
of the correlation between natural and social factors and urban morphology. The results showed that east-
ern cities had the highest expansion speed, followed in order by central, northeastern and western cities,
during the period from 2000 to 2013. Overall, urban spatial compactness declined, urban fractal dimension
increased and the shape of cities became more and more dispersed; the shape index showed an increasing
trend and the shape of the cities was more diverse. The acreage of the urban built-up areas was in a signifi-
cant positive correlation with population, economy, transportation and urban construction, and was the
main driving factor for urban expansion. The factor of terrain was in a significant negative correlation with
the acreage of the urban built-up areas and compactness of cities, and in a significant positive correlation
with their fractal dimension and shape index. The terrain caused an obvious restriction on urban expan-
sion. The complexity of terrain reduced the compactness of cities, increased their fractal dimension and
shape index, thus making their shape more complicated. The influence of terrain was more obvious in the
western region of the country and usually changed depending on the distance from the city center.

Key words: urban spatial morphology; urban expansion; shape index; correlation analysis; Chinese city
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