2540 55 9 1
2020 4 09 H

o o#H R

Scientia Geographica Sinica

Vol. 40 No. 9
Sep., 2020

TlHT, SERENE, FRER, 5. Pl i b B Besr B3 s 25 [0 9™ i K BRzh 38F 7¢ (7). HeEER}2%,2020,40(9):1513-1521.[Wang Chengxin, Dou Wangsheng, Cheng Yu et
al. Spatial expansion and driving force of Jinan City in the stage of rapid urbanization. Scientia Geographica Sinica,2020,40(9):1513-1521.] doi:

10.13249/j.cnki.sgs.2020.09.013

(R 3 A B BT ER i TR =S B4 R A BR B 13T

T AT, EHEBE, A2 4E, XL
LRI R i3 5 RS 2 B/« A bbbl S5 gt B R 87 1L AR 8 e B R oty , 1L ZR 35 rd 250358)

BHE: ETHEI T 1992 4E. 2000 4£. 2010 4F. 2018 4F Landsat 38 B AZH0E, 58 ArcGIS. ENVI £ B[40 471 T
B, RECHF R I X, YR SR TR SR EO R S T TR S5 R I A A R R A
AL IR REAE, 35 P b BRSO 48 [ V3 5 3% B R T A 1 R AR B J) AT ar . A5 SRR O Grd i
[FI4 FR28 I3 ARSI TE” iRy R IR DR 73 AN B TR A T AR, T AR B IR VG ) 2R A
)5, BEER 2 @ 1992—2018 E5F R 25 0[] E. NEE. NE 5 W B BN EE, R RUAMEY Tk 5K
AEF N T, SR o A L AR A AR B O BRI IR T A (YR 32 2 RS R, R OKSIIR O FE
T3 ARG [X B 35 B B I B 1 DX A P R AR N A

SR I TIT A 18] IR BREN [N 1 BRRE T
hE4KE:F293.2  SCERBRIFAG: A

W R N O R AE S ZL i X 22—, 3
T AN W77 4 1) 25 TR T A5 VR 0 i s ke 7 N 2R3 3l ek
W 2 (S AR SRR . ORI AR, fEZ
G R R AN O K I 5T, T A
FEAS BN, 3k 77 F B RS K, i ik &S A B3,
il IR ST N s I o0 6 o | e s L D25 BV G 2
T PRGN EBEMER, RETIN O
NFRE R B R T, F 58 AR PO I T ik
B BB 2 (B4 J i AR KRR B 2 FLOR BN R 5
AMUA BT B 3 7 R ok kR LRI, A AL
SRV I A AR, (IR T S R AT KRS K
F&, T BB A% A 1 Ak T PR A T A B IR T R
RIS RE %

W A A T 20 D 20 SRR TE T K

I 5, 3T A (Al s e SR . A Al e R AR

A s ML S A 4 S R BN '

MRk KRBy A, TR TTE SRR R 2

FHE XA A, M, B AR TR

23[R PRI 6 RS AP B0, AE SRR R BT T U 1T, 22 DA
o H HH: 2019-08-11; 4571 H#A: 2019-11-11

XELHT: 1000-0690(2020)09-1513-09

SN TG 75 438 71 2 [ A B i 5 o o (3 7 2 )
GERE — PO AR AR R B 509 2, PRI SRR PR
TR, AR B, 8 SCIERT 78 7 T
27 (e B RS, GIS B 3117 23 1014 Jee S 3Rk 5
JIHAT T KRBT LAE . WIFANERE, W2
()47 Fe = A B vl 1) b R /7 78 A Sk 2
LS 1 3 A DX DA I T FEOR AR W 3k T 37 e I A
YRRV SRBIHLEL L A2 55, (22 ] — 45
PRIEATHIE, BRZ 22 FE bR 4275 T (10 A P 221 1 5
Y ™. WBE T ITERTE, T 2R A LA
FIEHE 38 BGAR R, f5 B RS, GIS 85 AR T-BL,
SR IR T S B P L, SR O S R DX R 20 Ak T
YR I UL, WAL 15 4 T8
BB Ak R 15, (BAEWEN 710
EZ LU TN E, BOVBRZ E B 5 EVEM S
AR J1 53 BT IR BER G, 25 (A R
b2 VA e B R T ) 2 ) 4 ) S B AL L
N, WAE AT b A A TR S 2 kT o i
B At DX, 0 X sl P o 3380 T 3 T 97 R SR T FE AN

ELEWE: HREARREIESTH (418711210, IR E M7 HRITH (2017GSF22102) % Bl . [Foundation: National Natural Sci-
ence Foundation of China (41871121), Shandong Provincial Key Research Project (2017GSF22102).]
FEE A TRGH (19715, B, AR, #0%, T, FENFXIERE SR . E-mail:404122665@qq.com

EWSEH: SHEME . E-mail:dwsheng26@qq.com


mailto:404122665@qq.com
mailto:dwsheng26@qq.com

1514 Hh i

oo 40 &

T IR E L 10 ay 5 a B REATHE AT, GR
Z 0T R 8 T A B B I T A (R R O, HLAE
IXBh JI1 o AT, 22 DSR4 T I 9T, G
AN TR B B3R T 2 (a0 J 3R 3l g b

Gregmih Tl R Hpva s, Il AREE S
Vol g b X R B A0 3k T ST R S04k k.
1992 F35F F 0 Ak 281K 2] 30.21%, 33 A PR Ig I T
B Bt o 2017 4F 5% 7 3 17 40 26 Rk 70%, 15
70.53%. #2018 4K, &TiH A A 746.04 13
N Wi LE LT T 1.57 N E A L E
72.10% "o H 2017 45 FE HEN T AR OKR
BB UTEER, O 2 0 prma i 25 (B3 gk T
W55, AELRS [R) %5 5, LS/ o 3 T 2 ) 9 e Bk 3y
158 B WON BIEA AT 25 b, ARSCUAGR RS T
RWEFERT B, PL 1992 4E. 2000 4E. 2010 4. 2018
TF 4 A AR B R RS AG O B IR, I T A R A
JEITE L SRR A TELERL BE S, EOERE LA
P 3B R G FE T A (A R R A i AR, I
5 R R bR A 3R DR B (B )3 T, A TR
Wy e BB F) J7, Ht— D53 A [R1 i [a] B 3K
BT ZE A, RO IRBIHLE . DU A5 A 205
SRR, &I A AR R, RBRE T ]
FREL R R PR LRl 504

| B E /SRS W RES

1.1 BIERIE XA

AR5 5% B T N PRI A T A B AR R T
TR BY B A R 5 7 0TI e AR ) 1 S ok A (U
H T3 A RBUR AR ) 1980—2000 4\ 1996—
2010 4 €% B T 3R 7 = A4 B ) Chttp://www . jinan.
gov.cn/), 3l T 7 (A B HE BB R T 1992 4F 5 H .
2000 4 5 H.2010 5 10 H.2018 4£ 3 A L=k
= ) 4 ] Landsat4-5. 8TM 3% &K 2 14 $ ¥5, 7F
ENVI SCFE N4 4 1138 S AR B AT LA R 2 1
e Mg Kb B KSR IR S5 TRAR R, I SZRF 1A S AL
(SVMD FIT H WA 19 55 B o0 2K 07 7%, B it IX &=
) FH S8 K1) o3 g 8 L AR Hb AR KA
b P 1 30 AT R P A 562 % 5 ) 4 R SR
R0 U ] g T 7 A P B B3 AT AU, TR
ArcGIS10.5 FAEEH, $EHORTE L 3 Fr 25 Fe I
TR X R R A, JEge AL K, A
FRFRFRFEEL A Lo

gh 4 BN 2 H T AL, MR YRS R

AR ARSI, ACHE R ek R 2 )
MU B R K N AR &5 7 T AL 2 4 5
B AT I A T R Bh R = AL
1.2 B

D WS e hr. ¥R E 5P R
T T BT T A (R ) R AR, RAEA [
(] B PN 308 1T 2 (B9 i (R 0 22 S S pR o) 22 S
93 T A 02 Z0) 3 T T A I T A K R A
TR A, G HUA FAERON BT RS 5K . BB
S I, T P S R 70 2 A 1) 2 ) A ey 1 L, 5 3,
T 38 () JUAT TR A 5 2 (o] FE O I Bh AL #%
S W 7S 8] B AR ) IS AR AR R B, 3T A TR 4
A B ORI AR A0 PT S BRI T 25 [1 T ) 2 0 AR
AR,

2) M PR HIAGE ] A o S P A A (] )
% (Geographically weighted logistic regression, GW-
LR)&7E logistic B AYFEA EHEAT Y&, # GWR
T B logistic B AT G, BERT3&E BT (R4 &
SR 4y 27 R I RS R DR 2R 1K A AT, SORT A B R
AR R S EUAG T AR R & IK ) R R 1) 25 1) 22
S5 B AN T 5 1 R 2R 0 ARG R /S, G SE T
R P 22T B AL ) JR3 SR AR A T R AR A
FEMAL S A BRI ST A R 1R
P B e IR X PR AT AR 0B B, 45 3R i 1
AAAE Y, Y HUE 04 1, B0 1992—2000 4F i JE 3k
T J T FH A8 g 3 T 2 1 P 0 4 PO A TR A
1, RAHIRAE N 0.
2 ST R A

3T 2 R i 3 o o0, 8 3 48 40 T S 14 )
oy KA F R ER A E Y RS #IX
HER— iRy, RIAMNEY 7k 5 A FE R, i iR
B R Ik T R, R AR R R X,
Pl ¥R 4 RiE R R E O
T o3 W5 B I T 23 ()9 JR AR S — R
21 VREBELSW

1992—2018 4 [A], ¥t B Ik 17 2 A [X 11 AR EH
110.31 km® 3 11 £ 470.08 km’, ¥ J& 3% £ 4 13.83
km’/a, 3 FE SR N 12.54%, 3T 25 18] S AR Ak 1 PR
WY RIRAS, 2O BRI B RRIE (R D
@ 1992—2000 4, ¥ Fg 3k T 4 B X T A
61.14 km’, ¥ EGREE N 6.39%, 7 EIEE N 3 AN
BUERAR, 1N 7.64 km'/a, 3X — [ B @ T30 17 4% 1)


http://www.jinan.gov.cn/
http://www.jinan.gov.cn/
http://www.jinan.gov.cn/
http://www.jinan.gov.cn/
http://www.jinan.gov.cn/
http://www.jinan.gov.cn/

9 34 TR PR R T A B BEBY R 3T 2 R J K SR It AL 1515

F£1 19922018 FEFFEFR T2 BT BT

Table 1 Urban spatial expansion index of Jinan (1992-2018)
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Fig.1 Fan analysis map of Jinan urban built-up area
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Fig.2 The direction of the jinan city proper strength phase change
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Spatial Expansion and Driving Force of Jinan City
in the Stage of Rapid Urbanization

Wang Chengxin, Dou Wangsheng, Cheng Yu, Liu Kai

(College of Geography and Environment, Collaborative Innovation Center of Human-Nature and Green Development in Uni-

versities of Shandong, Shandong Normal University, Jinan 250358, Shandong, China)

Abstract: Urban spatial expansion is the external mapping of urbanization process, urban external form and
spatial structure change. The study of urban spatial expansion, especially the urban spatial expansion in the rap-
id urbanization stage, can help reveal the characteristics, rules and driving mechanism of urban spatial evolu-
tion, and provide theoretical basis for urban planning and construction. Based on Landsat remote sensing im-
age data of Jinan in 1992, 2000, 2010 and 2018, ArcGIS and ENVI image analysis tools were used in this pa-
per.This paper by extracts the built-up area of Jinan city, explores the spatiotemporal change process and char-
acteristics of the spatial expansion of Jinan city from the aspects of expansion speed, intensity, fractal dimen-
sion, compactness, and center of gravity transfer. From the aspects of natural location and social economy,
factors that may affect urban space expansion are selected, The study analyzes the driving force of the spatial
expansion of Jinan by using the geographic weighted logistic regression.The results show that: 1) The urban
space expansion in Jinan experienced three stages: ‘medium-strength and low-speed’, ‘high-strength and medi-
um-speed’, and ‘low-strength and high-speed’, The external shape of the city tends to be stable, and the urban
shape presents a strip pattern of east-west distribution with poor compactness. 2) Jinan urban space expanded
most significantly towards E, NEE and NE in 1992 to 2018. The expansion mode was dominated by extension
expansion and internal filling, and the center of gravity of urban spatial distribution shifted significantly to the
east. 3) The spatial expansion of Jinan is affected by multiple driving factors, the main driving factors are dis-
tance from the built-up area of the city, distance from the main highway, Gross Domestic Product, urbaniza-
tion rate, population density. The driving mechanism of each main driving factor is different.The closer the area
is to the urban built-up area, the higher the radiation degree of urban social and economic activities will be, and
the urban space expansion will be more likely to occur. The construction of transportation infrastructure is con-
ducive to increasing the intensity of land development along the routes, accelerating the process of urbaniza-
tion, accelerating the expansion of urban space, improving the efficiency of resource allocation and driving the
development of surrounding areas. To some extent, the economic development of Jinan depends on the input of
urban land resources, which have higher land use value and actual output capacity. The agglomeration of popu-
lation increases the bearing pressure of urban space in Jinan, and urges the city to expand its own space to meet
the land demand brought by the increase of population density. 4) Compared with other provincial capitals, Jin-
an has a relatively small scale of urban space expansion and has not yet formed a multi-center urban space
structure. The centrality of the eastern and western urban areas is not obvious, and the central urban area bears
great pressure, the effect of ‘northern span’ is not significant. In the future, Jinan needs to build an urban spa-

tial structure of ‘group layout and multi-center support’ on the basis of the existing strip spatial expansion.

Key words: urban space; extended features; driving factor; Jinan City



