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Spatiotemporal differentiation of construction land expansion in a typical town of south
Jiangsu Province. ZHOU Rui'*, LI Yue-hui', HU Yuan-man', SU Hai-long’, WANG Jin-nian’
('Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; *Urban
Planning and Development Research Center, Fudan University , Shanghai 200433, China; ° Institute
of Remote Sensing Application, Chinese Academy of Sciences, Beijing 100101, China). -Chin. J.
Appl. Ecol. ,2011,22(3) . 577-584.

Abstract; Choosing Xinzhuang Town in south Jiangsu Province as study area, and by using 1980,
1991, 2001, and 2009 high-resolution remote sensing images and GIS spatial analysis technology,
an integrated expansion degree index model was established based on the existing indicators of con-
struction land expansion, and the general and spatiotemporal differentiation characteristics of con-
struction land expansion in the Town in three time periods of 1980-2009 were quantitatively ana-
lyzed. In 1980-2009, with the acceleration of rural urbanization and industrialization, the area of
construction land in the Town increased significantly by 19.24 km’, and especially in 2001-2009 ,
the expanded area, expanded contribution rate, and expansion intensity reached the maximum. The
construction land expansion had an obvious spatial differentiation characteristic. In 1980-1991, the
newly increased construction land mainly concentrated in town area. After 1991, the focus of con-
struction land gradually spread to the villages with developed industries. Most of the increased con-
struction lands were converted from paddy field and dry land, accounting for 88.1% of the total in-
creased area, while the contribution from other land types was relatively small.

Key words: south Jiangsu Province; construction land; integrated expansion degree index; spatial
differentiation.
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Fig.1 Sketch map of Xinzhuang Town.
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Fig. 2
during 1980-2009.

I . A4k Boundary of study area; II 1980 4 #i% i Hi Construction
land in 1980; I :1980-1991 44 & % F b Increased construction
land during 1980-1991; IV ;1991 —2001 4F 3 4% # 1% F # Increased
construction land during 1991-2001; V :2001-2009 437 15 £ 15 i H
Increased construction land during 2001-2009.

Expansion of construction land in Xinzhuang Town

P S ANEG 15 B A I B Y R 1) s
li] 7 55 5.
L3. 19 JRomBEFR A AT, 7 o e B ik
FH Y RIS Hr A R AR 220 R A g s BE P
5 5[] BTG 1A FH H ) A 35 15 Kl B R A T A o Al Ak
2 R N 3l BE R A E  5-= R S Tl oy A
PRI T T AR b o g 1 FH M e 1) s ) 22 5, 3
N
o= G = CLAL G (1)
' TCLA; x n
K E, Ry i 25 ) B TT A7 ) Gl 3 1 b R o 2 48
B CLA, , M CLA, ., 535128 § BICTE ¢ Fl ¢ + n AR Y
A MR TCLA, Ry i PATC BT AR s n A FFET B
K. AR BT AT B F b 3 T AR s [
LR Ay 1A FH bR X 728 A o5 By v ).
1.3.2 RN ERE. VRS ESRRE(D,) e
A7 ] 4525 [A] 5.0 Py RS b 4 b ) 28 78 g AR b
592 - 1 ) FH 28 0 0 300 1w B L (EY L A G
N

D, =

CLAi,H-n_CLAi,t 100(7 (2)
CIA;  xn X ?

AR O] SE A IR I T DX A A R A B
JEE, X PO A b b ) A Al ) DX 2 S AR I A Ok 72
e B FURAE I AE & B T 45 43 BT 5T
T AR 28 S 2R, S B0 AR /N, Sh 28 BE (e
AIREAR I, PRI L TG 12 4 vl Sz W)™ JRe 2 J3E 1) 284k
L.3.3 Y RTTHRARIER I SRR s s it
(] %725 5] AT DAY 7 30 S 5 Pt T AR o F 5 DX A i3
LY C S/ TR AV D NS o s 7w

CLA CLA

K C Y R TTRCRIE B ETCLA, 150 ~ (1 +
n) I B BT DX IS P i ™ ) T AR 28 50T
DA Wl 2 3 45 BT PN 38 o 4 A M X 5 X o
PRI ERE L, AR VR B R 2 X AR R (Hi%
FRECB AL T 4% 25 18] T I R A 22 5, IR Tt A fE 1
T i S A P M TR A B A I 25 2

L3.4 5 R EIRBER i T R
BERLETE Bk 3 A ™ e 45 Bt HE Al 1, )
FHEIE R AR 24 300 25 98 MOt A7 28 5 1, e
= LR RO AR B e i HERS Ml S M B My
JEAIIT 28 0 57 AR B 8T i B T R B A
AR AR TN X AR A AR LA L ) R B8 52 0, DAL i
AEURERA RS, AR



580 T 2 I E S

22 &

E’+D’+C’
Ii = f (4>

A, WG R A
2 HRESH

2.1 75 p b DX TR IR AR U FH Y R ) B A RRAE
5% 1 AT LAE Y, 1980-2009 4E[H] , 3¢ AR dk
FHHL T AR 6.39 km® 3 & 25.63 km?, K T
301. 2% ,AERP R 0. 63 km?  AERI K E N 6.2% ,
PR BT ECH 0. 63, FEi FH Hb o A 5T XS TR LE
M 1980 4F 11 6. 0% 3 2 2009 19 24.2% , FEL
& W FF ST IR TR 7 1 DR ) SRR AL AN Tl
b, T B A H b S AR ek B A P AT 5 3 (1) 4% Fsf
B T Ml ) 2 P T 4. 19801991 4F )
WY R P R STmk R ¥ R R AR,
AL I T 6. 02 km® , Hrp 8 A FH M AT Tl FH M
Ay T 5. 10 F10. 92 km? , 156 HA JE AT FH Hb7E 2%
FHb J o 7 3 S b . S A & B, 20 42 80
AR AR 90 AR, Bl # A B AR TG AKOF 1 42
1R, 2 HATGES s B ) v KR B B B
PRy 2 3 2/ FEUT AR RGN ; A
T b g/ R B i B i R s S
(8.57) %K. 1991 -2001 47, @ % b A9 ™ J i A2
PRTIHCR PRSI B Y R B Y5/ i
Joi RAE P e LR O A i 2D, Tl iz 25
SR K, 1] AT R0 Tl M 034 1 2. 59
A2, 12 km® 10 BH S A3 D A 55 5 84 2 158 P L 1) L =R
A5 TF Tl FH Hb. 20012009 4F | i 25 4% b Ik 1l
TP ACTEFR AT e, A A 4 v J 43 DR Tk
Hb e A PR 5 I JE BT SCIRATRIR Y AR S A
(AT A 30 B 1R A S, M s 1 P b 5 34 o (
U0 5. 81 km®) , JuHIE Tl A ; £ 45,2000 4F
o, B CE A2 B AN W g, N AT R JE AR AR TS
JoT it PR i — 2D R SRR R B A g B R

R 1 EEHE 1980-2009 FEIARE K EE A BER

Table 1  Construction land expansion characteristics of
each period during 1980-2009 in Xinzhuang Town
i BE PREmM PRIURE PRSESE PRRE
Period Expansion  Expansion  Expansion  Expansion
area percentage dynamic intensity
(km?) degree
(%)
1980-1991 6.02 31.3 8.6 0.52
1991-2001 4.71 24.5 3.8 0.44
2001-2009 8.51 44.3 6.2 1.01
1980-2009 19.24 100 10. 4 0. 63

ERRIE R AR Rt B R R T TR AN i 8
R ARG A R I T A B
P 3 T S 5 e T AR A, 9T LA h S B (/N T
1980-1991 4F. Fi¢ H Fif#a H mi | = e ) d 152 F Hi
AN L .

2.2 b DX SRS B R FH L R DR R
JEE SIS B 1 22 18] 43 SR ARRAE

1980-1991 4 [u], gt ix H ML Jig BT dik R Y
558 B F K AR K AT BRI AN 3 AT, 53X 3 A
53 R SRR A% I R 1 AR BRI 7E b, 156 P %
i OB DX R A AN o i I S Y 32 R A
g2 DRIERREE 3 DAY B oEeR bk,
SEHB PR B, RO AT I A b dne R AR X LA
Wl TR k. MR & Y e
SRR, BARHY R EUNK, ¥ R sTikR 5
1. 1% {5 iy FHA0 30 2 1 FH b i BRI, BT DL sl 2
JEAE AR H I Bkl TR RN 5K AR A 15 FH b bk 33
B AR R (£ 2).

1991-2001 4F-[] , 4 i% FH Hb 9™ &8 sk R 58 R i
TN R TR 3 R B, Tl X
JUAMHS 3] 1 e % 2, Tl FH M S 258 FRl it T
A & R TN R A TG K SR I B T R AR
b ) R 48 o L R g 18 A 7 g 1A FH B 4
SRR, BRI Y STk R AR N (H S
AR X BN BB AR R, WA ) iR
FHHL IR AR TN 0. 54 km? 8 K T HAB A& AL, B 7
Vi BEIEFNR U b g A 3 R B A R, 4%
b A AR BB 1A A 3k 40 ) AR A PR A e | 16 P b
FHEm.

2001-2009 4[], 0 #5333 B FNE G 4
FEY™ R o1k RO P R o B B 5 T H A A A
2000 LUK, S FEAA N7 T R i Tl Bl X, 9 1]
IR 4 AR TR AR ) T AR KR, Tk R B
B, R Yk VRS A B R R
o RIS TR T RTRUEE , 33X 4 SR 3l A B T
KT 10% . HhEdi i sh S sk, 153 23. 6% ,
A 2009 447, #E8 FH Hb b2 b B AR L )3k 3
51.1%.

2.3 S X LR S B A b2 A P R AR Y
23 18] 3 SRR

MFE 3 ATLAE Y, 19801991 4E[A] | JF4H BT I
FEMIBEIE SR ZA I 3 AT 2R 5 8 R
TR EEHR I 5 T At A B, U BB BURT 9T 76 b2 3%
b B A 1 FH b e 8 1 4 v DXORITR BR X5 T |



3

JAl - BEAE R M X SR S SR B R A s S

581

Fz2 1980-2009 F & FEIE At BT

Table 2 Expansion characteristics of each village at different stages from 1980 to 2009

PRETTIRR

Expansion percentage

4

Village name

Expansion dynamic degree( % )

PR PR B

Expansion intensity

1980-1991 1991-2001 2001-2009

1980-1991 1991-2001 2001-2009

1980-1991 1991-2001 2001-2009

%2 Jialing 7.1 5.1 6.0
KFE M Zhangjiagiao 11.1 4.2 5.4
TZKYE Weijiatang 6.4 8.1 6.7
P4 34¢3% Nanhunongchang 1.1 2.4 3.4
-2 Pingshu 3.9 3.5 3.1
ZRHE Dongwang 3.2 2.3 2.6
YL #E Shenbang 2.4 4.4 2.6
52T Wangnigiao 4.1 2.7 1.9
% Yangzhong 4.3 4.3 4.7
RFENF Zhujiagiao 3.3 3.0 1.6
4% Jindang 3.3 5.5 0.9
A %% Hetai 2.9 2.0 1.4
% Tandang 9.6 8.6 9.0
AEJik Huaxin 3.3 4.1 0.6
i #E7% Donggangjing 7.1 7.8 14.1
KR Zhanggangjing 4.3 4.2 5.6
1 Xinzhong 2.7 3.2 10.9
X Shuangbang 3.0 11.5 9.6
H 4 Liishe 3.8 3.1 1.9
W Changnan 3.7 6.1 6.5
#k el Taoyuan 9.5 3.8 2.0

10. 6
13.3
7.4
28.8
7.0
7.8
4.4
6.0
4.6
7.5
.9

4
2
6
8
6
1
0
5
9
0

3.0 6.2 0. 66 0.40 1.08
1.8 4.4 1.18 0.39 1.12
4.4 5.8 0. 40 0. 44 0.82
13.6 18.5 0. 30 0.58 1. 86
3.1 4.8 0.39 0.30 0. 61
2.7 5.3 0.53 0.34 0. 85
4.7 4.1 0.27 0.42 0.55
2.0 2.6 0.39 0.22 0.34
2.7 4.8 0.34 0.30 0. 68
3.2 2.9 0.35 0.27 0.32
7.4 1.5 0.45 0. 64 0.23
2.1 2.7 0.33 0.20 0.31
4.5 7.3 0.98 0.75 1.78
3.7 0.9 0.30 0.32 0.10
4.0 11.6 0.45 0.43 1.74
3.4 7.8 0.55 0.46 1. 40
4.5 23.6 0.52 0.55 4.18
13.9 10.9 0.39 1.28 2.40
2.4 2.7 0.35 0.25 0.35
6.4 9.3 0.45 0. 65 1.54
2.3 2.2 2.37 0.82 0. 96

TETRFNA 2% 3 A LAY 27 & 1 e 72 B 48 i
AN RR I 3 AR I LAY AR = S5 o
AT & HE AR/, EN . i
M R HA 1A (Bl ) |, Pl JR A A 5k
FHRIRS 2 B A4S b a1 g 5218 | 354k
TR R (F 3).

1991-2001 4F[] , F T4 BS54 00, BiF 951X
FERE T b P PR B o A B B, B AR R R A X
GG, Tolb & B RO A i I 2R 5 1
FEEEFREN (0. 82) B K s Uk Ry~ e g el LAY T
FE TR FVRk el 19 A, A DX 3 FH AT Ak 1 PRk
W5 AR B 0 R M 2R A T R R S 8K
(0.25) 5/ 3) . 1A I H M ) v T A
IR A 1A (BUEE ) (HRE 3 A 38 A0 ok 5
Ao SRk Y A R R A b, R
S B KA X 22 (1R 3).

2001-2009 41, g i FH M P s P e i &0 &
GRS B IXY R A A X LB AN, Tall el X 4
HR AT R T A N I P 8 K ) 2 5 X — sk,
Tl P & R A I ZR G TR BB B He SR K,
T PR e e S0 1A FH b ) S R T Ry
RO TR AR X 3 M EMIZEA YT iR 48
BAHERAR T 1, GBI AL TR 1 DIK ™= 5%

BHON FE B D A R 255 1R 9 4 500, 26) Fiz /)
(323) . PRI ST TS0 el PR R o o ™ i ) A A

F3 1980-2009 FERBEZFRBZAMEET BEERY

Table 3 Integrated expansion degree index of construction
land in different villages during 1980-2009

4 A Bt Stage

Village name 1980-1991  1991-2001  2001-2009
722 Jialing 0.39 0.24 0. 62
Tk FAF Zhangjiagiao 0. 69 0.22 0. 65
TLFRIE Weijiatang 0.24 0.26 0. 47
ERuikceT Nanhunongchang 0.24 0.34 1.08
F-EF Pingshu 0.23 0.18 0.35
Z5ME Dongwang 0.31 0. 20 0.49
L% Shenbang 0.16 0.25 0.32
HEAAF Wangnigiao 0.23 0.13 0.20
' Yangzhong 0.20 0.17 0.39
RFAF Zhujiagiao 0.21 0.16 0.19
4% Jindang 0.27 0.38 0.14
7% Hetai 0.19 0.12 0.18
5% Tandang 0.58 0.44 1.03
4EJK Huaxin 0.18 0.19 0. 06
i #E7% Donggangjing 0.27 0.25 1.01
K #EVE Zhanggangjing 0.32 0.27 0.81
3 Xinzhong 0.31 0.32 2.42
XLFE Shuangbang 0.23 0.75 1.39
E 4> Liishe 0.21 0.14 0.20
g Changnan 0.27 0.38 0. 89
BkBE Taoyuan 1.38 0. 47 0.56
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Fig.3 Spatial differences of construction land expansion at dif-
ferent stages from 1980 to 2009 in the study area.

a)1980-1991; b)1991-2001; ¢)2001-2009. 1 :Z21E4" 2 Slow ex-
pansion; II REY Expansion of low speed; IIl ; Y R Expansion
of medium speed; IV . PEHEH" & Expansion of rapid speed; V . @i# "
J& Expansion of high speed.

AR, T EM TR R S A R A AR Y 7 A
AR, AN Rl B8 A A Y A e Pt 2 5 4 A

10000
<=Z2EHE—

X (& 3).
2.4 e A DX S TR 3 A 05 FH T R T A Y ke R
AT

FIH ArcView 3. 3 1Y Tabulate areas B3R #EFT
PRSI BT, 45 W 19801991 45 (8], #F 5% IX.

7K R A A P b P AR, o 3 R
S HEA TR 94. 0% , K T 71. 7% 51991 -
2001 4F[H] , 7K S b ATS 2 1 FH 3 in i) 35 22k
U5, 35 0 o8 B 4 A U b BT AR 40, 19% AN
25.2% i B AR o %) A b T RRUA sk 2L
JUIHIE X K 9 4= i T FBROR K 46 /1N 52001 -2009 4F
Ti1] , 7K P X 22 58 P L 88 i %) 2 A Bk K, o i
FH #3869, 4% |, Herm) Tk A Hb A A3
Mo AL T 388. 90 F1266. 75 hm? , Higs 1 25 #l
Ak R FH Ml A TR /N, 19802009 4F:[H], fifF5Y
DX B 188 18 I M 2 B T K AR, o bR
A FH A 1 AR 4351 A 1338, 50 1 356. 51 hm®, H:
Hh SR O Sk A b R T P b A T AR 43 R
295. 46 F161. 05 hm®, 7K FH 5 Ak A 8 A3 1 Tl FH M
F T AR 050 802. 97 i 535. 53 hm?®. # M0 H:
by ST (45 o B XD

3 & i

1980-2009 4F, i 4 A A+ 3l S5 AL A1 Tl Ak 9 72
RN TR , = PR A 5 P RS PR i | LT ALY
B 19. 24 km?®, 5 #F 58 X 6 LAY 18.5% . Horp,
2001-2009 4F [ #2157 J ok B S P, HL 9™ e 1
R DTk AR B 24 8 K5 1991 -2001 4%, ik F Hb
P RAHXS G202 LA T4 R 4 AR 240/ T LA Y A B
.

HF 5 X 45 st B 15 1 b 24 S 36 s #4  (H fR T
25 K (BRI SR X 7 41551 £ R
RFES, R Y R A B E N X055,
1980-19914F , 4F U T 76 1) 45 W 10 4 i i AL R
JrE i P B g T A AN R T X R
P£51991-2001 45, Toll e 5 8 AT Y e i 7 B
o, H R BTk R R PR o R A X R K
2001-20094F, Tk & 35 1 45 FF B 1 J sk R -
JE R B R T AR . Bl B ] B4R | = e
5 FH L 1% B0 P R DX T DX Rz 457 ) Tl el X
LT XIS, i H R ERT AT, =2 b X
8 Tl AR FRIR B b 2 AR K 3 AT P 1 S i Bt
PR b 2 T AR A A 45 SRR I - b 1) FH RN A0 O 24
FROEEH it T 1A b AT R 5 | S R 2 4 2, DA
77 S5 0 DX 5 - b 1 FH 9 T R R .

1980-2009 4, i FH i Y == ZL5E AR 27K H
FIUEE L, ) o 15 P A N T R AY 69. 6%
F118.5% . Forfr, S Hb %% Sy Jm A FH A Tl FH Hi i
AR 5k 295. 46 F1 61. 05 hm?, 7K H#E 4k g Ja A



344 JH - BAE T X

RS T R A I 25 S

583

FH Hb AT M A D AR 4 0 R 802.97 A
535.53 hm®. HEBE ] 6 HoAth A H R FH A 0 42 5
i AR X 557N,

B H AT M RS £ 45 B AR BT, I
T AT 9 DX RO FH s DX 30 5 ) 75 oK, AR Schg e 7
LAY RS 55 R T d Y R A AH
X AR AR 46 kAR Ak R X e 1A AR 2% S, AT 4 v
g b 43T R L A AS [ DX A7 15 T L 2 5 4 8 1) 2 [
Oy SRR (AR SCH I 25 G TR R B 48 B0 1H5R
INAIER A, FEPRE R LE A B k2w
Bl A FRE— 25 W S TE ek, Beak , AR SOk
A5 o e FH b AT 2 [ 43 %) RS PR T AR
T, A e 2 FO6) R M 8 FH M R Y 4% TR R AT
FE M, DL IR b B i 2 38 HH b 9 R %) P9 7R 9K
ML, IEARS | AR R 5 M ) 25 (R 5K

S 3k

[1] LiX-B (ZFEMW). A review of the international resear-
ches on land use/land cover change. Acta Geographica
Sinica (M F4) , 1996, 51(6) : 553-558 (in Chi-
nese )

[2] LiuJ-Y (X423 ), Lia M-L (XIBH5:), Zhuang D-F
(FEKFT), et al. The spatial pattern analysis of recent
land use change in China. Science in China Series D ( 1
EFR% - D), 2002, 32(12) ; 1031-1040 (in Chi-
nese )

[3] Bai W-Q (#7%), Zhao S-D (#X+J). A compre-
hensive description of the models of land use and land
cover change study. Journal of Natural Resources ( H 3R
BIREAR) , 1997, 12(2) : 169-175 (in Chinese)

[4] Tan Y-Z (FKE), Wu C-F (2K35) ,Mou Y-M (A
FK%5), et al. Simulation of land use spatial pattern
change on county scale in the rapid economic develop-
ment region. Transactions of the Chinese Society of Agri-
cultural Engineering (& T.F2 2= ), 2006, 22
(12): 72-77 (in Chinese)

[5] Yin C-Y (FEN), Luo G-P (F#%F), Tang F-S
(%% H). Dynamic simulation and analysis of oasis
land use spatial pattern at town-scale. Journal of Desert
Research (WEVPE) | 2009, 29(1) : 68=75 (in Chi-
nese )

[6] Clarke KC, Gaydos LJ, Hoppen S. A self-modified cel-
lular automaton model of historical urbanization in the
San Francisco Bay Area. Environment and Planning B,
1997, 24. 247-261

[7] Jiang G-H (2] #), Zhang F-R (FFKZE) , Kong X-

\\\\\

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]

[18]

struction land expansion in Beijing mountainous area.
Geographical Research (i PR 5T ), 2006, 25(5):
905-912 (in Chinese)

Zhao T-T (#MXWE1E) | Zhang F-R (7KJX3€), An P-L
(‘%HAT) , et al. Spatial differentiation in the expan-
sion of construction land in Shunyi, Beijing. Resources
Science (GEUEFFY) | 2008, 30(10) : 1517-1524 (in
Chinese)

Ma YL, Xu RS. Remote sensing monitoring and driving
force analysis of urban expansion in Guangzhou City,
China. Habitat International, 2009, 34. 228-235
Doygun H, Alphan H, Gurun DK. Analyzing urban ex-
pansion and land use suitability for the city of Kahra-
manmaras, Turkey, and its surrounding region. Enwvi-
ronmental Monitoring and Assessment, 2008, 145 387-
395

Xaio JX, Shen YJ, Ge JF, et al. Evaluating urban ex-
pansion and land use change in Shijiazhuang, China, by
using GIS and remote sensing. Landscape and Urban
Planning , 2006, 75 . 69-80

Li X, Yeh AGO. Analyzing spatial restructuring of land
use patterns in a fast growing region using remote sens-
ing and GIS. Landscape and Urban Planning, 2004,
69 335-354

Jat MK, Garg PK, Khare D. Monitoring and modeling
of urban sprawl using remote sensing and GIS tech-
niques. International Journal of Applied Earth Observa-
tion and Geoinformation, 2008, 10. 26-43

Batisani N, Yarnal B. Urban expansion in Centre Coun-
ty, Pennsylvania: Spatial dynamics and landscape trans-
formations. Applied Geography, 2009, 29 . 235-249

Li X-W (ZEBEIC) , Fang J-Y (K5 =) , Piao S-L (£
7% ). The comparison of spatial characteristics in
urban land use growth among the central and sub-cities
in Shanghai region. Geographical Research ( Hb Hil fJf
3%), 2003, 22(6) : 769-779 (in Chinese)

Zhang X-Y (3K0R), Liu M (X ), Meng F (&
“K). Expansion of urban construction in Shanghai City
based on RS and GIS. Resources and Environment in the
Yangtze Basin (1L IR 5 358 ), 2006, 15
(1):29-33 (in Chinese)

He C-Y (1), Shi P-J (S£457%), Chen J (B
), et al. Process and mechanism of urbanization in
Beijing area. Acta Geographica Sinica ( MiFR2E4R),
2002, 57(3) : 363-371 (in Chinese)

Zhang F (5K Y Zhang X-S (5K#AT). Urbaniza-
tion expanding process and its spatial characteristics in
Changping district of Beijing. Chinese Journal of Applied
Ecology (N JHAEZSZ4R) , 2005, 16(6) : 1128-1132
(in Chinese)



584 VAN EE BG4 22 &
[19] Li F-X (ZK&FE), Li M-C (Z=HL), Liu Y-X (X7 Chinese Journal of Ecology (HE&FZ47&), 2010, 29

22), et al. Urban growth in Nanjing since 1949. Jour- (5): 1000-1007 (in Chinese)

nal of Natural Resources ( HARUTIR2AH) , 2007, 22 [28] Ma R-H (H54E), Chen W (B 3£), Chen X-H

(4): 524-535 (in Chinese) (BR/INFF) , et al. Town and construction land growth of
[20] Wang Q (£ #4), Zhang Z-X (3KIE+E), Yi L (5 Changshu City. Acta Geographica Sinica (HBHLZHR)

¥), et al. Research on urban expansion in Nanjing 2004, 59(3) ; 418-426 (in Chinese)

using RS and GIS. Resources and Environment in the [29] Liu S-H (XIEEA) , Wu C-J (R1£4) , Shen H-Q (I

Yangtze Basin ( ¥ 7L B JR 5 R 8 ) , 2007, 16 HER). A GIS based model of urban land use growth in

(5): 554-559 (in Chinese) Beijing. Acta Geographica Sinica (MiBEZ2H), 2000,
[21] Sui DZ, Zeng H. Modeling the dynamics of landscape 55(4): 407-416 (in Chinese)

structure in Asia’ s emerging desakota regions: A case [30] WuX-Q (%), Hu Y-M (), He H-S (51

study in Shenzhen. Landscape and Urban Planning, ZI1:), et al. Spatiotemporal pattern and its driving

2001, 53 37-52 forces of urban growth in Shenyang City. Chinese Journal
[22] Zeng H (% #%), Jiang Z-Y (YL T Ai). Landscape of Applied Ecology (N HAEZ2AH), 2007, 18(10) ;

structure of Longhua area in Shenzhen City during fast 2282-2288 (in Chinese)

urbanization process: Structure and heterogeneity analy- [31] Chu J-L (47), Ma X-D (GHEZ), Gao S (=

sis of urban construction area. Chinese Journal of #¥), et al. Spatio-temporal characteristics of urbaniza-

Applied Ecology (N FHAZ52440) , 2000, 11(4) . 567 tion area growth in Nantong City, Jiangsu Province.

-572 (iin Chinese) Journal of Natural Resources ( H#R ¥ IR2#H) , 2006,
[23] Xu J-F (#%8) , Huang J-F (EHIE) . A GIS based 21(1): 55-63 (in Chinese)

patterns and dynamic mechanisms of small town land use [32] MaR-H (535R1E), Gu C-L (JHEHH), Pu Y-X (i#

spatial expansion in Xianju County, Zhejiang Province. YiEE), et al. Urban spatial sprawl pattern and metrics

Journal of Mountain Science (L 24 ), 2005, 23 in south of Jiangsu Province along the Yangtze River.

(1): 115-120 (in Chinese) Acta Geographica Sinica (HBFH2EHE) , 2007, 62(10) .
[24] Sun SH. Urban expansion in contemporary China; What 1011-1022 (in Chinese)

can we learn from a small town? Land Use Policy, 2010, [33] Zhang X-C (5KHr ), Liang J-C (224 h%). Study on

27. 780-787 change of urban land-use and forecasting model. Acta
[25] FengJ (% f@&), Zhang X-L (iK/MAK). A research Scientiarum Naturalium Universitatis Sunyatseni ( ¥ L1

on development of township and changes of modern rural R - AARBL2AAR) , 2004, 43(2): 121-125

community of Southern Jiangsu Province. Progress in Ge- (in Chinese)

ography (MIFERLZHE ) | 1999, 18(3): 222-229 [34] Wang X-L (E£F %), Bao Y-H (2 E). Study on

(in Chinese) the methods of land use dynamic change research. Pro-
[26] Zhou R (i #i), LiY-H (ZH#), Hu Y-M (#{iz gress in Geography (HIFER}2=HEE), 1999, 18(1):

1), et al. Spatiotemporal expansion of urban and rural 81-87 (iin Chinese)

built-up areas in Shenyang City: An analysis based on

remote sensing and GIS technology. Chinese Journal of

Applied Ecology ( B A 252 4%), 2009, 20 (10) ; EEEN A BB, 1981 A At B EF R R

2446-2454 (in Chinese) NFIEY R | R AR LA 3S B R ABFI , Kk # e
(277 Zhou R (J8 45).1LiY-H (ZAM), HuY-M (W 10 A&RR. E-mail: zhouruil215@ 163. com

), et al. Dynamic changes of landscape in Xinzhuang

town based on high-resolution remote image and GIS.

RIERE B UL




