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BEIEE N (] 456 TR, KBEAE. S50k, AS@@w. 285 5 RERT, 12 MRHTFH
BB I ARSI R L2015 SEHER T LR FHSRADNIEHE, & @ E RIS REA SR H H, 35T
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DRt T 2 ) i e, ) P S22 [ VAR 0 e R T AR R S0 3 X PP A, e M TR R 55 A LR
R 24K 5E 20304 B R T BT A 5t . Ia FIRVEFERE . Kappa RECFIROC i &L I0 AR B TR FE . 4k, 5%
M 398 1 P b ) el 5 ¥R N ST s A A A A B 1 22 DA 3, FLAPAE 18 22 (84 A DL R 7 (AR LA I 22 521
iz FI BRI SRR« AT BT A A 22 18] o e K 2 R 7 RS EAR A, OB IR T AR 5 e e SR B
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1.1 BiRERIR
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Tab.1 Data and data sources

HoE AR Bl KI5 KA K
DEM ASTER L& i 30 mX30 m
i Bk FE 57 BRSO ot HiH#g  1:250 000
LHORIF [ S ER RGBS EE T (http:/iwww.geodata.cn) S5 1:100 000
ATELIX K R HER R GUR L s 1:100 000
T YA [ ZH IR R G R 5 ol JcHt 1:250 000
B FE K H R R GRE - HE o e 1:250 000
FAR M R 7T 1] 2 TR R B R Hib#%  1:250 000
A% A2 Thie X R FE R i 1:250 000
H AR X A D RE R 5 R Jcht 1:250 000
W44 A5 Thie X R FE R J< & 1:250 000
R AR R 7T 1] 2 TR R B R Jcht 1:250 000

BTG 35 [ [ 5K Hu sk R 08 b0 (hittps://ngdce.noaa.gov) MR 1 kmX 1 km
GDP B U IR B R 22 50 b O (hitp://wwwresde.cn) HiHE 1 km X 1 km
AH rhURHE B R R SR HH% 1 kmX 1 km

1.2 fEhrkF&

WAETF RO TR e 5 A SIS AE S QPP UIAH IS, 200t 4092 SX S 3 R PR 3 B R e 1 3 A
FIABAHFE, VA Y RIS S, TR S 2 R E R AR . RN R T SERR R, TR
M 358, 7 2 () 40 s () I 1) AL AN ] R 28, RSB A G SCHRS28, e 2 TR (R 3R, E); K
BOAEE Gy WIVARUKEE); AR SR CGEAKE. Ak, BARRPXAMRXESA M), L@EdEE (FiE
N BRER. EIE. BiE); B (EATE. GDP B3, A M) 5 K—ZEmmKE T, 12 N g
A7, HEERTIREITRID AR R, 2T @8 REBR IR A oy JE s F H 2, M
Yl e ST R AT . sEma R T BE 3 B B R A, SRR R AN AR R, o, 3% 1% f DEM 7E ArcGIS10.4
A ARG W Z H 1:250 000 ST B0 3RTS s TERGEL & BT Sl A B, BB, BRik; B ERRE .
FEAK RERES . BEACIEME RS, BRWAVFUKEERE S, BRREARHEE . AR S B AR RS XA K 54 MR
BT RRIREE B T AR . DA 9T 2 LLar 2073 285 WA B A B0 1R D e S A Y g Bt , 5ol A7 76 70 b
WER) ZE S AN e, H B ATCA Ge— brtE, R T PE 20 S8R0 AT 1 EL A, AT S &5 SR A vE A 14
AT R DL RS, A H R e bR B R G R S A E N B RE . BN, N T EEE, KA T
KH Albers &R, HE KA 500 m>600 m & &t (B 1. NIEBRARFEFENEI5m, X 12 ANH
TR EAE M — A B, A 43 A —F[0,1)2 8], H—H A N:
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Fig.1 Thematic map of influencing factors for the delineation of urban growth boundaries
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Tab.2 Types of interaction between two independent variables and dependent variables

14 ESEC

aX1 n X2) < Min(q(X1), q(X2)) 2R ek 55

Min(q(X1), q(X2)) < q(X1 N X2) < Max(q(X1), qX2))  FAETIAELMERES

X1 N X2) < Max(q(X1), q(X2) UA T 5
X1 N X2) = q(X1) +q(X2) gL
axX1 N X2) > q(X1) +q(X2) AR AR R

2 WHEALIAFXIE

Fe T B [0 )9 B IR T AR A R HOHOR B 2 E B 45 5 D IR. B8 120 IIRaTBuis, o
5] 73 SR T 2015 47 A A D93 AR 1 (1) A ARSI H(0), J2BHR 12 AN PR A g E R T AR i 5
PP AR R IFREAT IR AR, S5 S A A I AT IR LR R 12 W, R Sl 28 2 2D
RNGR, PUA—AG S5 Ky AR &, SR A (1) AR A L (0) AR AE &, 2T R studio i 5712 4
[ YRR T SRR — PR AEE IR A e (R 58 300 JBUBPP IR 8 R B X RNZREE RS
ArcGIS 10.4 B fF2] L 73 DOB R IR T s PPN 45 21 58 4 20 RO ARG A RISE : R ATHvE A 45
Kb, AKIE XFERRE I SIL T 5 58 WAL IS HREERE . Kappa 2401 ROC HiZk 1T
Yr B4R [l AR TS 2 . BAR I EOR B 2t 2 Fras.

B2 ETZBEEVEANBEALDRKIERARELZ
Fig.2 Demarcating technical route of urban growth boundary based on logistic regression

2.1 EEY)IZ

LL20155 5 R T 3R DGR, SIBROKIEE, R Sy S AR B T, I N IE TR AS (1
MO My HE . TR BT AT REAFAE 2 eIt S gn B nl 9 R P E w22 00, BRI 1 e A
THRATIEAMEZI . TOL CREBED SVIF Or 2K 1) sefaET1, 2R 732tk /™ His L i A
Habr. —BERUE, HVIFATZT108TOLNT4F0.1, RN 7 L MR L, Al 2 g i g,
KXHETR studioBExF 1242 W R 14T 2 L LR MRS Wi, a5 R R3PR, N DA AT AR dd i 3 2 14
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K98 (VIF210), JeflBr N7 5 e,  Son i B VIFSA U A, il A, DRI AR 11
AN EE AR

&3 EFHEMISE
Tab.3 The collinear diagnosis of influencing factors

Bk B

M R TOL VIF PALISER TOL VIF
GDP 0.748 1.337 GDP 0.958 1.044

PE T8 B P B 0.870 1.149 PHTE B PR B 0.870 1.149
BETZFE B 0.963 1.038 P T J2 B 0.963 1.038
e 0.520 1.923 e 0.542 1.845

BE A B AREE B 0.770 1.299 PR\ i MR 29 0.832 1.202
BEIAT PR B 0.789 1.268 BE VAT B 0.794 1.260
PRIV K P B 0.646 1.548 BEIBIVAK R 0.690 1.449
PEAEAA HFE B 0.700 1.428 R AR AR A R P B 0.700 1.428
1) 3 0.726 1.378 iR 0.732 1.366
N 0.043 23.096 WIAT 0.914 1.094

BIAT 0.048 20.680 | FEESAMAPIXFERS 0923 1.083

BE E SRR X FE B 0.922 1.085

2.2 BRSO

221 WARRIFNLERAS R ARWEBBIZEE R, B VPN NSRS R, RS 2 AR s B i
YTk, FET ArcGIS 10.4 #tE, @I AR R AIHE X A7 26 25, L 7T X N B s R (R
He N RIEFNE IR 2 HikivE (2008 fROY, K3 R/ d s %X (1~0.157). — PR X (0.157~0.054).
PR FREE X (0.054~0.006) 25 1EFFAIX (0.006~0) FLPYX, MIMEASHE AT ma PP &5 5% (813, & 4.
EEENX SR EE RGN HES S B EA R XA A, FEA TSR ED
JNARSATIR B AR TTIX, BRI A 2 I 2% R A . R AR, R & a2 i, DLX 23
X orty, EIHOIR0A6; EETE. WX, WE Oy L bR 2 ENER AR, HAUA 1815.00 km?,
HE KT EHAL R 2.20%. —BREE X B A& — e R LRI @ i sh & S R IX AL 4,
FEAEE TR WX AN 1 B AR LR i 2 A X, AN 1 497.50 km?, b s AR )
1.82%. PR X AN B AR RS B R, HAMEER M RAERE, 20 miEARZ kK,
AR A A A X 25 5 5 X ) JR L, TR AR A 40 093.50 km2, (5 A T AR 48.65%. 2% 11T K [X S 52 2 ANBERAT
WX, IX e X sk F A P SR X AR A ERIR 22, A TR AR A e A BOUAK R K 3 T X 4, A2 e
AESIRIP AL, AR BRI AL s — B4, HAN 39 017.75 km?, (5 THIFR 47.34%.
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& 3 ERMHEMAMITNEGER
Fig.3  Evaluation results of urban land in Chongging
4 WHERAS XG5
Tab.4  Urban land zoning statistics
g X RIEMRP  HEAKM? s R %

& H WX 1~0.157 1815.00 2.20%
—fRMRZIX  0.157~0.054 1497.50 1.82%
FERSPRE X 0.054~0.006 40 093.50 48.65%
L RIX 0.006~0  39017.75 47.34%
syl 1 82 423.75 100%

2.2.2 WAATF KA RR = WHETT R ID TR E & USSR v 25 oA, 7o/ B BRI ask. AR
HOR LTI T, LRE B RBUIRME . A RIS i S R R . i T R R Rk —
SE I BRI T L B R A, LR R o A5 RE R, GBI L IX 22 B 4l /N B, SEANH N LI S
B VPN 5 R S B W XA — R R X B, RlE 2030 4 HE R AT KA (B 4). REIT
RIDFAE A A E AR s, PR 28, RN 3334.82 km?, 54T A 4.05%, 5 (&
PRT ] = 2 ) S AR BRI B M R ) AR — 35, 3 A2 1 4% Bt B & 4= [ 3] 2030 4 R o B AN i 4.629%011) [ -
FRINE,

Mz E _ERE (B3, @AIX ST RO FAE S0 A6 b —58, HRTYISHE T T XIN S —
Ry AR BRI . W, W2 ZE% . EEWXRESEER T, X AHSXEY)D
TER T sUR AR SR 3R 2 ) S50 o B8 R IX (R 25 18] A ] i, PR 3R X = A 2 1L R A2 2 [,
AL ) 5t DX 3R P M S AR A S A ) A R X ity Bk, LT X ok 5 RAECH IR . AR R U7 ) 32 2
DL GCIRAE DAL, A2 1l BAPE DA S ARAS L DA 2R, X X I S22, MRS AR AN K HLI8) T8 R IR 45 1 20 A
HR T A Yk, X5 (R 2 SR8 (2007—2020 42)) Mg i A —3. BARE KT A 2035
FERIIR 2 MARERIEE ISR A, (B H BTIER T RIKR B A BB SEMENESE . 2THET “—
REl L7 [ X S S (R g A4, B DLERTE DX A Ao B — /NP2 55 L DTS P DX A R 1) =088 J26 [X A% 4o His s A v 2R
JE3, DABSTLIX O 1 S VTt R i L X O AR p 3, S99 38 TR KA B R . i o Athbh X M 2 i
REERCR, MRS 2%, WAL RIR . Wy, Mg, PRI IR AN R, IR I8 1K,

MBS FORE (FR 5D, #TH X6 L, YA X T AR K B oK, 9 143.65 km?, H @k X (133.72 km?)
JURHEIX (130.98 km?). IX %L [X 3 B & R B E @ WiE sl o . HHEEF S XARHAFE . —/ &5t
B, fEAT X AFESER T, VLA XK AR & b Ko 162.03 km2, HZREFR X (97.11 km?), B
X (88.22km?) X B, FEKFLK. M. & —RILSEEZTIBMNGS, T8 48 1 fr) [X ek 2 (] &5 1) I3 SR AT
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itk . ARG ERE AN, JFHX, BITE, FHE B8 ZME. #HES L AXE. HIMXK
WA AR K, 9 97.20 km?, HUGEBE . FAEEINTXE, RITE . 2P BT 48 X B
FEACTHIARISAE 20 km2 2o b o TARLLE . ARIE AN B AL T R EL OB ST, bk %, DY A
e i, S AT, R, IRE K IAUY 2%~5% /A4 . SRE, AR EERIEK
TLUAVTLIE B 2 WA A e, TR LT MO Lo TR XM 2875 B Oy BT
JelX o AR X B RERLIX . Hilh RS BHHERE. AEARE. ZKAERE., KEXE6 MXE (F
HED. M, AHEERB MK, 8 27.07 km?, HOOyEEX. AHBREEFXE (H
WAELD, F BT R R S L S 5 12 DX R AR TR, 7 R EE N o T AR i R AR RS ST

TR T 2 BNV B FR) 2 i 2 Jee i o

Fig.4 Urban growth boundary of Chongging

4 BRWHEFRLE

&5 2015-2030 FERMBRTXIAR H X%
Tab.5 Statistics of urban growth boundary of Chongging from 2015 to 2030

s et X B SR AR A

YR BRI AR/ km?

IR T A /km? .
X B4 2015 4 2030 7 K /km?
wAbIX 197.88 331.60 133.72
A X 18.72 23.24 452
ERX 71.24 160.83 89.59
JLAE X 58.78 165.07 106.29
TAEX 79.07 138.74 59.67
MR 79.77 168.18 88.41
KEOKX 36.62 68.51 31.89
WX 92.41 236.06 143.65
Ul X 91.71 222.69 130.98
B X 32.17 120.39 88.22
I 273 464 1.91
KEKX 36.01 95.24 59.23
T H 11.68 33.88 22.20
FHE 12.19  31.00 18.81
Z & 11.48 27.75 16.27
Wk X 23.89 121.00 97.11
HNIX 4843 122.96 74.53

I
XEH 0154 2030 7F /KM
#ZKEAKE 1172 2182 1010
FTIX 1559  65.85 50.26
FRZIFX 1380 3318 19.38
BT X 4342 4800 458
HRE X 2189 5701 3512
AHEHRE 6.41 3348 27.07
A GEIX 2400 8946 65.46
TR X 21.01 3976 1875
JiMHIX 13.80  111.00 97.20
ITIR=t 11.83 1625  4.42
MRIEH 1175 1625 450
EGFEIX 7.57 3178 2421
FHhAkE 3975 4163 1.88
TN IX 3994 11456 74.62
HRHEBE 2350 3978 16.28
=& 1657  29.00 12.43
KHX 30.83 14571 114.88
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VLHEEX 31.83 193.86 162.03 Jr5 =N 5.13 3350 28.37
FFMIX 29.39 48.50 19.11 I 2126 3941 18.15
WX 17.61 4150 23.89 &t 1391.64 3334.82 1943.17

2.3 HEUEEITMN
231 RAEEA Kappa R4 AFEEVEU AR AL A P A AT SEPE R OCE ) 2D . WRIEFEEH T b
HR TR K IL AR ERIRE L. 3R 6 BoR T2 ARG R FEEE IR, RN | 0 0N RS 0 2 70 3l
0.882, 0.996, KT 0.8, BAHmIRSHAEE . (H ARSIl 2 o T SRV KOAS A FE P RE2 e T AR IX 3
BUOR, FEAKCER, DILTRINRS A B m . SRR Y 4 (a1 22 73 50 0.745, 0.998, BT [AJ ) 22 EAH
SR, X R T IE AR RE AP S8 . (ERHE 0 HEREL T 0.7, BARHEAE MR,
SEhr b, SH AL, AR DU A R R . R, ASHIE S S DA AR PR AR, H
PRI NS SR, AERZRIAS] 0.994, 1 B2 48 (] Y AS R N0) 8 DR AT ARSI 57 A TN 2 0 H 3 2%
MFRINEE 3. 5 —TJ71H, Kappa FRECATH T & BRI — BB, 1% R EMEAE[0.61,0.8]. 2 [A] L IR HAT &
FE—tk. @it E AR H Kappa R4 0.806, & B 45 Rl AR AL B A = B (1 — 2rk.
6 BEEVMRERIEHEM
Tab.6 Confusion matrix of logistic regression model
HEME

R A ) 1 N

TE 4[] AR D A O £ pir
W (D

Bl 4172 559 FEREE: 0.882

e (0) 1427 323336 KEHiE: 0.996

A% 0.745 A% 0.998 HEWI%: 0.994
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Tab.7 Interaction between influencing factors

D1/D2 C=q(D1ND2) A=q(D1)+q(D2) C/A k/;D1/D2 C=q(D1ND2) A=q(D1)+q(D2) C/A K/h
La/R  0.052 0.026 C>A | RID 0.040 0.040 C=A
La/D 0078 0.020 C>A | RIS 0.045 0.042 C>A
La/S  0.062 0.020 C>A | RILi 0.341 0.341 C=A
Lalli 0370 0.337 C>A | RIN 0.025 0.025 C=A
La/N  0.016 0.004 C>A |R/k 0068 0.054 C>A
La/Lk  0.100 0.033 C>A | RRRi 0.030 0.028 C>A
La/Ri  0.016 0.007 C>A |RIFo 0025 0.024 C>A
LafFo  0.002 0.002 C=A |RIFa 0025 0.024 C>A
La/fFa  0.004 0.003 C>A | RIG 0.119 0.119 C=A
La/G  0.179 0.099 C>A | SILi 0.348 0.348 C=A
D/S 0.028 0.028 c=A | SIN 0.019 0.019 C=A
D/ILi  0.337 0.337 C=A |SILk 0049 0.048 C>A
DIN 0.019 0.020 C=A | SIRi 0.023 0.022 C>A
DILk  0.051 0.049 C>A | S/Fo 0018 0.018 C=A
DRI 0.022 0.022 C=A | S/Fa 0019 0.018 C>A
DIFo 0018 0.018 Cc=A | sIG 0.123 0.115 C>A
D/Fa 0018 0.018 C=A |N/ILk 0039 0.032 C>A
D/G 0.114 0.114 C=A | NRi 0008 0.006 C>A
LN  0.340 0.336 C>A | N/Fo  0.003 0.002 C>A
LilLk  0.339 0.339 C=A |NFa 0002 0.002 C=A
Li/Ri  0.344 0.339 C>A | NIG 0.100 0.098 C>A
LifFo 0334 0.334 C=A |RifFo  0.005 0.004 C>A
LifFa  0.336 0.335 C>A |RilFa  0.005 0.005 C>A
Li/G  0.350 0.35 c= RIG  0.107 0.101 C>A
Lk/Ri  0.041 0.035 C>A |Fo/Fa  0.001 0.000 C>A
Lk/Fo  0.031 0.031 C=A |Fo/G 0097 0.097 C=A
Lk/Fa  0.032 0.031 C>A |Fa/G 0098 0.097 C>A
Lk/G  0.131 0.127 C>A
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Delimitation of Chongqing's Urban Growth Boundary and Identification of

Influencing Factors Based on Logistic Regression

WANG Yue, GUO Enxue, ZHANG Hong, SUN Deliang

(Chongging Normal University, Chongging Key Laboratory of GIS Application, Chongqging 401331, China)

Abstract: [Purposes] In order to control the spread of urban, and protect the ecological spatial pattern, the urban growth boundary of
Chonggqing has been delineated, which has practical significance for urban planning and spatial expansion. [Methods] A total of 12
secondary factors under the five categories of engineering geology, water environment, ecology and agriculture, transportation
construction, and socio-economic factors are used as the influencing factors for the delineation of urban growth boundaries to build an
evaluation system; based on the land use of Chongging in 2015, logistic regression model was used to simulate future urban land use. On
this basis, the urban growth boundary of Chongging in 2030 was delineated and evaluated; using geographic detector to analyse the
importance and interaction of influencing factors.[Findings] The logistic regression model delimits the urban growth boundary of
Chongging in 2030 as 3 334.82 km?. The urban-rural integration and coordinated development pattern of urban areas are constructed
initially. the simulation prediction accuracy and recall rate are greater above 0.8 and 0.7, respectively, and the accuracy rate and Kappa
coefficient are 0.994 and 0.806, respectively. The AUC values of test, training and all data are all above 0.95; secondly, the most
important factor of factor detection is night light and GDP. [Conclusions] Delimitation of urban growth boundary based on logistic
regression model meets planning requirements. The regional development gaps in the city are large, and the scale of future urban
expansion is predicted as: metropolitan area> one-hour economic circle (excluding metropolitan area)> northeast Chongging> southeast
Chongging. Building a "multi-center group" development pattern to achieve regional coordination and efficiency development.

Keywords: Chongging; urban growth boundary; logistic regression; geographic detector
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