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Spatial Recognition and Boundary Region Division of Urban Fringe Area in Xi’an City

ZHOU Xiaochi, LIU Yongmei” and YANG Haijuan

College of Urban and Environmental Sciences, Northwest University, Xi’an 710127, China

Abstract: As a preparatory section for urban development, urban fringe area is not only a transitional area for
both urban and rural areas, but also the most unstable region for urban development. In general, the primary task
of urban fringe region study is to execute the spatial recognition and boundary division of urban fringe area.
With the increased development of Geographic Information Systems (GIS) and satellite imagery technique, the
definition of urban fringe area is becoming increasingly convenient and feasible. Owing to the existing one-fold
or relatively complicated problems in extracting research indexes, it is of great significance to select better
discrimination parameters in demarcating urban fringe. Based on SPOT-5 and Landsat-5 TM remotely sensed
images and other corresponding auxiliary data, this study firstly constructed an evaluation framework and the
index system of urban fringe area from the perspectives of physics, landscape and population, using the
impervious surface coverage and the degree of landscape disturbance as primary indicators, and the population
density data as auxiliary indexes. Then, the spatial range of the urban fringe of Xi'an city in 2010 was further
quantified in this study by performing the computation of information entropy and mutation detection methods.
The final results obtained are as follows: (1) The selected indexes show distinctive spatial signatures. The
extraction model of urban fringe, which is based on the variability characteristics of both urban and rural areas, is
practicable. Besides, the selected indicators are more scientific and accurate, which is of great significance in this
paper. (2)Xi'an city takes on a clear ring and wedged structure of urban core area, urban fringe area, and rural
hinterland. The extension of urban fringe area is primarily promoted by traffic facilities and policy orientation.
This study can provide theoretical support and scientific basis for other relevant researches on urban fringe area.
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bance; Xi’an

*Corresponding author: LIU Yongmei, E-mail: liuym@nwu.edu.cn

ST ISR DX TE ) 1 AT 55 2 X IR T 3 2 DX Ay 2 RIRUR R 530 7 o B0 B WS EA7 A AR AR e I T P — s B8
Z Ko B S 2000 43 6] A5 [ L, 1 FH P 22 11T SPOT-5 , Landsat TM 3B SEAR AL S GE 4N , 435 A3 5008\ F 34

2017-04-19; :2017-08-04.

RGBSR B Pl SE A SEIER AL e 0N & A LR B BRI G7R7E” (2015BALOIB04) .
/NG (1993-) , 2, AL THRMN A= BF5E 05 10 R & BRI GIS 1 FHBIFSE

E-mail: zhouxiaochiecho@foxmail.com

* XIWKAE(1970-) , 2 BRPE VG2, i, R W52 7 [0l ik & B 5 GIS B TS . E-mail: liuym@nwu.edu.cn



1328 ok 7 B R

20174F

it e, o AN g K T S AR AL AR S R BRI AR, N VR BEAE R B AR AR MR I 2 DGR AR IR & . iz

R AN ARG I s, AT TR P 2 TR T G XA s RV R o 2R3 (D T e IR bl 46 Sk 2 B B SR I
12 (15 6 AR TS B (39 2 25 i) e SR PRI T ARG R S 0 2 DX 9 2 (I L, HL i g SO R RS i . @ P
S B R AT A0 X ST T R X AR R ) B J2 SRR AIE o G 2 5 |5 ORI 2 0 ST T % X 14 2 ] A A T 2
SR o ABIETE R AT G XA AR SE ISR B2 225 R A

ST B IX 5 23 1R1RUH 5 AN I /K IR o L 5 SFoUL 3R LRE s P 22

1 515

Ik T 31 2% X (Urban Fringe) {F b3 17 & & 1) T
B, AR5 AT X, A2 3kt &
JB B IO & 4 B FLE 7 s RSB UNIR i
GRS R s (Al St o h B B Y e e R
B ] Ay it DRI T i % DX ) AR R R
WO K A ARG 23 (8] A7 ey B4 Bkt . )
VU7 22 A 5 U 3 P B s s A X A 1Y
R FUE W 211X, 1% 3 2 18 (L. H.Russwurm )
AT 2% DA T IR X S £ A 2 8] A7
TERYZ 10 km A A7 ISR AT, HAZEARFUR
FHEL 1 R e 25 A B Fabndal o3 rho o Bl Ak
FEIHDX, A V85 B N il L3 G R Gl )
SR H IR N AR bR R T 1 & T AN B
SRR AL FEAN R A EA R R R

T AR W A R T T AR R T
SO AR R AE B, P R T 2 DX
() 5 S LT R 7 RS RE AR AR o AT
I RSB S IBCAN[RIFE AR , AT I LA
TR EN AR B MR 2R A 18 50T AE X AR
HEAT SRR I | ARl 578 R 25 [R] 43 A1 K1) 43 Hh T
T2 X5 BRI AR S0 3L, 3 o o) S5 W 2R L

AR A3 I (B B R i 2 DX R 3 2 Aoy ik
FE T R A B, B AR 2 I, SR A o
— TR PR RAEI T 3 2% X BA R PR , X DL 4 T80 2 1)
W hZIX I RHE . D18, A FEEN S
ThGEIAEE  HHUR AT S O R A
B AR AR F R SOSIRTT 12 X YR R,
BAE g BRI HE bR IR R B[R, F8 bR Z A EAE =
FETUAY, Hot B B8 5 3RH

YT A W A TS bR G T A — B
B R, A SCLAPG 2T R ], SR I B 500
N T3 A 8 3R R 0T 28 ()28 S, B IR AR
75 KT 5 FEAE S e T A S IX R AR 4 AR
VI T R G AR ARG I 3, X ARk 2 AR 1 kT 300 2 X
FOEITEHIT A IR R

2 BT XA LS B

2.1 AR XHELR
VY22 T 2545 107°40'~109°49" , {45 33042/~
34°44" i Ah e S T JEITE T, IR Z IS JE 2
PR XU AR R 13.3 °CL AR K i
604.2 mm, @Ti%E 11X 2 H @A 10 108 km?, #
1EF) 2010 4F, P48 BN 13K 782.73 N, 523 AR 7
SME 3241.69 12 7T o P % 2 v [ PG b b DX R A i
KGR ST B T, A R A A 7Y L
) AR AT, DX L3S AR . AR E R PEH R
Tk IR B 2290 2 A S 2 AT X
FA S B L B T i, P T A S R T RN T
AAREUS TR K. 1999-2009 4F, 7442 I T
AR X T 118 kP K F 375 km?, IR T AHESE 10
AE[E LR T 257 ke, 35T 2 R 5 ) AR A J) LA
P2 AU 2 Sl & T k™, S
DX P38 Ry VPG 2230 7 X AR X ST DX S X oA
L [X R X X DL B K 2 X 2R I L i X
(1), 3 s 3ok DX A5 1 ) R DX 55 102 IR oA 7

FEIBFEZ N
108°45'E

109°00'E  109°15'E

34°10'N  34°20'N

34500N  34°10N 34°20N'~.

108°45'E 109°00'E  109°15'E

Bl BFFE X IR
Fig. 1 The study area

2.2 HiRIR

AR B L1

(1)2009 4F 74 2 11 SPOT-5 2.5 m £ {%/10 m £
HiEAGE G . SPOT DERG O FE , KIILL



104 JEl/NS A5 P T T R 2 X A (] R 5 3 ) 1329

PV AT 2 152, Wk L T ) X 2 A S8R o R R
AR TRG R L HE RN B S AL B T AR, Al
HIazs B PR 2.5 m,

(2)2010 4F Landsat-5 TM 30 m ZGiE21%, H
FHEPORE/KIA . Landsat 5215855088 A + & 10Ot
T BE B G BRI T SPOT R . X 521%
AT AL B, B S X AR IR A T 4 S A TE R LA A
IE, HUCH T HEBRK S B EE B 7K A0 A 325 7K T2 L
T4, SR R i U — b 7K A48 £ MND W%
IRARBE T A THER AL 3L

(3) VUL TS | & YA TEOR S R 58, 1t
SN EBEEARIE A 2010 44 F A SR A H S S
R

3 WIS

3.1 R REE

PR 2% XAE N — A FE S5 24k (U
— (At S 2 T e T sl 7S ) M Ok 2 1 I
i Jm B T, 2R G 7% BT I 2 B R I
P 22 ST, FR G 25l F PR i O TR o R 43
IR 0 2% DX R R RRAE B R e b . FR AR T IE
PRHLLTR 3AYEE D NOGE T EE (ISR
N FHERA ghll R PR B AT ) s @ Yz
(i) J38 e (L o 28 A T P b o L A B A K
1] FERAE) s B) S B (ANBEH s B TR AR50 5
WEELEES) o

—J7 T, W AR O T T oA e
AT Z2 AN K TR RN TS50 W, 30 0 % IX i
P BER | b A TR 2% o O3 — T, bR
SR 5 PRI B e R T T I 4 XN I R A A
e, (R IR B A, (T i 2% XA N %5 B
=T 2 MR TR . 28 Lo, 4 i =5 i B
FEPRAY 2 UL i , 74 B [A] B | O
rh 43 0 BB BUAN 325 7K T o B M e WL R L BEAE R L
FIRIBRAE, N B G g N 2 BEAE A B e s
XTI XA T B, BRI Z A &1 2 s .

3.2 HEMRE L HFI A S

T SPOT AR ST LA L s 454, I = R
(R PRS2 ) B G bR, 1 1T P84T b
R RS B A A ISR 53 A A (5
JKBEH K ) KIK CITI BT K ) i FH
(IR & FR 15 ] M A2 38 FH M 3ok Tl 2 s ) A A b

SPOT ETXTRA] | FEEAL |
wr| LR TR i || —
% s | HAREE
A AL il
¥ |>|Landsat TM| g i p 75l | RASKIILS v
| UERER [T kmasp | (REUW (5
pa N
B| nEszl,l Ean FIEE ]
et || e |
A
ik
v
TP R T
5 K

P2 i G X SR R R B2 4

Fig. 2 Technology route of urban fringe extraction
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