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

2.1 =A%k

DL 2015 4 8 PTT A A T Ry B Ailh s 590 5% /K S8 L 400 43 Sy 380 P b 5 AR Sl B P b 23 004 SR IE SROREAS (1R 0)
AR A . W TR R 22 8] T RE A7 A 22 D0 IR ZR 1 45 25 38 A [nl I Al R 7 B i 220 DR e e e PR kAT 3
LA W ., BZREE(TOL) 577 2K+ (VIF) e BU4E T 1, 2 S B R 7 3L vk ™ F f FE i  Habn . — Ok
P, VIF K F % T 10,80 TOL /NF 4T 0.1, F U m P 7 ) I 20 vk 72 B oy L Ao 2 s i 4 100 R
T R studio FAFXF 12 N F 1T 2 EALL IS W, 45 R WER 3 B, A H R E]AT O o i 2t 26
K3 (VIF KT T 100, 8515k A 0V FJ5 Bk 5, o BT W VIF 3358 1 2247, W 2 g B4 04, R i
P4 11 A F ALY 25,
2.2 RS
2.2.1 WA IFM &R A K AR RI YIRS 5L 00 H P (4 A 3 (0 K v L R B R R I . T
I, T ArcGIS 10. 4 A4 38 8 5375 4 Jay Al 30 X7 55 PR 3R, AE40L HE B 5 DX PR 308 P 5 DR 6 (A2 N R IR
3 2 BRI (2008 B D 5 B8 38048 i J) 20 338 B8 IX (1~ 0. 157) , — B BR & X (<C0. 157 ~0. 054) , =% B 2t [X.
(<20. 054~0. 006) FIEE [ ¥ & X (<20. 006 ~0) 4 X, PAMT AR AT 8 P 3ol 40 HE AP 45 1 (3% 4, K1 3D, i AL gt
WX BB AR OB 0 B Y AR AR R v B i HEA R DX A B A T ARG 1)1 AR AT
WA 230 T X, PR b BR i A SR L AR A . R AR L I AR R I AR S gl i, LXK BRI oL, 2



64 ERMEAFZERCEAFFMR  http://cqnuj. cqnu. edu. cn % 37 &

PR A A 5 TE I T 06 T MUK, VY by L R B AR A L TR 1 815. 00 km® L o5 8 PE T A M T
TR 2.20% . — MR X EL A — i P2 B2 b A Sl B0 A 0% 20 2% 14 L ] i 82 o B R DX A B, o 40 A A R
VX AP g it DA S 9T 9 Y 46 7 JE M IX, TR OA 1 497. 50 km? 5 E P TH b B R ALAY 18290, S FR
A X AR N FL A SR B T B A R, B L R X AR R R L B AR Z ik L B R A SR P IX S
S DB JE B AR A 40 093,50 km®, 7 EE PR TT - M EVIET ARG 48. 6500, 2% 1k JF & X2 58 4 AN g AT 4 e
T 1 DX, 330 2 DXl FH i v B85 R DX S, P SR AR 2 L 2 A A A 28 2 4 R S5 A% Ry 1Y) B A DXl 2 Ot B 2B AR 4L
2 AR AR AT R it e — B Bk, AR 39 017. 75 km®, b H PR T 4 b B ALY 47. 34 %,

®3 BEFHZRMEILH

Tab. 3 The collinear diagnosis of influencing factors
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Tab.4  Urban land zoning statistics
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Fig.3  Evaluation results of urban land in Chongqing
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Tab.5 Statistics of urban growth boundary of Chongqing from 2015 to 2030
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KN X 36. 62 68.51 31. 89 HGE X 24. 00 89. 46 65. 46
VR X 92. 41 236. 06 143. 65 W X 21.01 39.76 18.75
e s X 91.71 222. 69 130. 98 J7 M X 13. 80 111. 00 97. 20
BE11] X 32.17 120. 39 88. 22 il B 11. 83 16. 25 4. 42
B =Y 2.73 4. 64 1.91 AR B 11. 75 16. 25 4.50
KX 36.01 95. 24 59.23 REX 7.57 31.78 24. 21
HT B 11. 68 33. 88 22. 20 F R AR R 39.75 41. 63 1.88
FHB L 12.19 31. 00 18. 81 AN X 39. 94 114. 56 74. 62
o 11. 48 27.75 16.27 W R % A wEE 23. 50 39.78 16. 28
B IX 23.89 121. 00 97.11 =& 16. 57 29. 00 12. 43
B 48. 43 122. 96 74.53 KHKX 30. 83 145.71 114. 88
TLHE X 31.83 193. 86 162.03 iz 5.13 33.50 28. 37
FE X 29. 39 48. 50 19.11 X 21. 26 39. 41 18.15
B IX 17. 61 41. 50 23. 89 i 1391.64 3 334.82 1943.17
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2.3 BBURE BT

2.3.1 RAMEHER Kappa R H K EEVRA A S0 A6 50 ] FEIN ML A0 AT JE R B OCH 209 — 20 IR T 0 b
HR TR I A0 A € WOAS B . 3R 6 i 1 3% (0] U ) TR R I A 2R SRR R A SR B A TR A R o )
0.882,0. 996, ¥R T 0. 8, HAT B vy BORT A E . (ELAR Sl B A9 0 0 32 0 7 3ol B %0 0 80 T2 W B o T A AL IX I
RS REAS B I PRI TR 6 B 5 e o S B A B 9 A (13 535310 O 0. 745,0. 998, BT 2 M) 9 22 B AH 6 AR
XA AT AESE T IE OB A B AN A S B . (R A R T 0. 7L B B AR . PR L S
A 0] AR L, v P AT LS e A R R A PR RE . DY G, AS BT 5 32 DLV PR AR D IO AR v R 2
SLBOR UL TR AR IR E 0. 994 , UL T2 B8 1] U A5 50 Xk Fh D i A B A 0 SR Y TN S B I R BN AN SR . O —
J7 1, Kappa 22 800 F i w4200 Y — BodE i R BE AE (0. 61,0, 8 JZ M SR WL R B g B2 — Bk @ ad it
SAHI Kappa 228004 0. 806 , 3 W32 B8 [0] V468 100 1A o B2 A — B0
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Tab. 6 Confusion matrix of logistic regression model

H A
2 4[] )9 AR W B B
I M (1) A 3B H Hl (0)

IEE M (1) 1172 559 0. 882
A
A S0 EE I H (0) 1427 323 336 0. 996

VERI S 0. 745 0.998

W R 0.994

2.3.2 %X H T AE4F 4E (Receiver operat-
ing characteristic, ROC) W1 & ROC i
N J5 #4r 19 1w L (Area under curve,
AUC fE AT Z5 5 4 5 A DF i 12 4 191 19 08 —eef A e
AL FHIORE B2 L 24 AUCE KT 0.5 H

REEIT 1, 2% BIAGE Y F50I0ORS B i . BT S

SR 38 8 ] AR AR I R A A AR

B2 R AUC B 43514 0. 961,0. 957 ﬁé
10,959, 307 F 0.95 LA I+, HA B E M Y=, =~
TR L ik — 2B UL T 2 5 [l A L A
PR T IR T & i B O R A AT B AuciiZ=0961)
ot P e A AN E 02 e W aucoit-oosny |7

3 EMEZSH B avcik=0.959)
0.0 |—mnos

3.1 EFRW i | L | [
A3 AT 45 5 i) DR o S B O & 10 ) 1.0 0.8 0.6 04 0.2 0.0

JE Y TR 23R ) LA R R R 5

X T 2 Rk s R A U 5 ROC fi# % AUC &

PRI EC R A HEE L, RFRET Fig.5 ROC curve and AUC value
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Fig. 6 ¢ value statistics of influencing factors
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1) 32 FH 32 58 8] 5 A5 RS 400 8 DR Tl R of 3 B FH b O R A7 4 IX, 85 2R bR 38 B i X AR 1 815. 00 km™,
ST 2.20% ; — BRI AN 1 497. 50 km?, (5 L SR FRAY 1. 82% . 8 IX el if FRAH 25 8 Kk, 25 1] |-
FAHb A B XA A LA — e . A% B A X AR R R AR 3L 79 111, 25 km®, A7 BLET LAY 95. 99 %,
Z M ERZ WK . A SR A A DR 3 DX 45 T DX P LRI 5 22 7™ A 4 i 7 1 DX 3P 1 o R 1 0 Bl L DR IE
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Tab. 7 Interaction between influencing factors

D1/D2 C=q(DIND2) A=q(D1)+q(D2) C5A K/NW# | D1/D2 C=q¢(D1ND2) A=q¢(D1)+q(D2) C5A K/NH#K
La/R 0. 052 0.026 C>A R/D 0. 040 0. 040 C=A
La/D 0.078 0. 020 C>A R/S 0. 045 0. 042 C>A
La/S 0. 062 0. 020 C>A R/Li 0. 341 0. 341 C=A
La/Li 0. 370 0. 337 C>A R/N 0. 025 0. 025 C=A
La/N 0.016 0. 004 C>A R/Lk 0. 068 0. 054 C>A
La/Lk 0. 100 0.033 C>A R/Ri 0. 030 0.028 C>A
La/Ri 0.016 0. 007 C>A R/Fo 0. 025 0.024 C>A
La/Fo 0. 002 0. 002 C=A R/Fa 0. 025 0. 024 C>A
La/Fa 0. 004 0.003 C>A R/G 0.119 0.119 "=A
La/G 0.179 0. 099 C>A S/Li 0. 348 0. 348 C=A
D/S 0.028 0.028 C=A S/N 0.019 0.019 C=A
D/Li 0. 337 0. 337 C=A S/Lk 0. 049 0. 048 C>A
D/N 0.019 0. 020 C=A S/Ri 0.023 0. 022 C>A
D/Lk 0. 051 0. 049 C>A S/Fo 0.018 0.018 "=A
D/Ri 0. 022 0. 022 C=A S/Fa 0.019 0.018 C>A
D/Fo 0.018 0.018 C=A S/G 0.123 0.115 C>A
D/Fa 0.018 0.018 "=A N/Lk 0. 039 0. 032 C>A
D/G 0.114 0.114 C=A N/Ri 0. 008 0. 006 C>A
Li/N 0. 340 0.336 C>A N/Fo 0.003 0. 002 C>A
Li/Lk 0. 339 0. 339 C=A N/Fa 0. 002 0. 002 C=A
Li/Ri 0. 344 0.339 C>A N/G 0. 100 0. 098 C>A
Li/Fo 0. 334 0. 334 C=A Ri/Fo 0. 005 0. 004 C>A
Li/Fa 0. 336 0. 335 C>A Ri/Fa 0. 005 0. 005 C>A
Li/G 0. 350 0.35 C=A Ri/G 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 T=A Fo/G 0.097 0.097 "=A
Lk/Fa 0. 032 0.031 C>A Fa/G 0.098 0. 097 C>A
Lk/G 0.131 0.127 C>A

TE:La N BEAA I D s B2 5 R O BEGE SR BE RS 5 S S IBCBE s Li W B MIAT 06 5 N BE 13 48 OR 47 DR XUS: 4% R B 5 Lk O B ) I oK
VB s Ri S BRI BE B s Fo W BRAN f MRBR 2 s Fa W ERITZBR Y G 24 GDP

A FEHE T 22 48 ol AR REALL 1 2030 4F F PR T BT A 10 B L AELK 1 s W R BN A5 R . — T . i T E R
SR KL E N BURE B4 A W 8% F DR T I S B R R0 T A ) A 2 R L Sl BT A i SRR SR A A AN W48 T 5 0 1k Y
AR I — 5 T K AR AR AT 2 0 A 25 1 2 (P 400 A5 o 48 Il B O T 1 R A R 7 R TR IR IR 2 8
PRI (20072020 4F) )7 S 7 1Y 75 1 1 3T 399 1 & Ji AR o TR SRR 2030 4F B Sl B0 K AT 803 5 0 A7
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Resources, Environment and Ecology in Three Gorges Area

Delimitation of Chongqing’s Urban Growth Boundary and Identification of

Influencing Factors Based on Logistic Regression

WANG Yue, GUO Enxue, ZHANG Hong, SUN Deliang
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Abstract : [ Purposes]In order to control the spread of urban, and protect the ecological spatial pattern, the urban growth boundary of
Chongging 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 con-
struction, and socio-economic factors are used as the influencing factors for the delineation of urban growth boundaries to build an e-
valuation system; based on the land use of Chongqing in 2015, logistic regression model was used to simulate future urban land use.
On this basis, the urban growth boundary of Chongqing 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
Chongqing 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 lo-
gistic regression model meets planning requirements. There is a large development gap among different regions in Chongqing, and
the predicted scale of urban expansion in the future is as follows: the metropolitan area is the largest, the second place is the one-
hour economic circle(excluding metropolitan area) . the third place is the northeast of Chongqing, and the southeast of Chongqing is

‘

the smallest. Thus it forms “a multi-center group” development pattern, and reflects regional coordination and efficient develop-
ment.
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