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Abstract

Urban expansion is an important indicator to judge the degree of urbanization, and the study of
urban expansion is of great significance to the rational planning of cities. This paper uses GIS and
RS technology, takes Landsat images of Jinan in 2003, 2009 and 2020 as data sources, combines
urban expansion intensity and compactness, and quantitatively analyzes the temporal and spatial
dynamic changes of Jinan’s urban expansion, and analyzes its driving factors. The results show
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that from 2003 to 2020, the urban land area of Jinan City expanded by 1049.35 km?, and the ex-
pansion intensity first increased and then decreased. In the past 10 years, Jinan’s urban expansion
has been narrow and long, the center of gravity of the city has shifted to the southeast, and the
natural environment, population growth, economic development and other influencing factors
have affected Jinan’s urban expansion.
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Figure 1. Geographical location of Jinan
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Table 1. Remote sensing data information in Jinan

F 1L OFEATERBERER

SREX K ] TR Hm R m TR
2003-6-22 Landsat5 ™
2003-6-22 Landsat5 ™
30 m (ALLAMEBE 120 m)
2009-5-3 Landsat5 ™
2009-5-3 Landsats ™
2020-5-15 Landsat8 OLI_TIRS 30 m (B 8y 15m 4t
2020-5-15 Landsat8 OLI_TIRS BeBr)
3. MtRF*E
3.1 IBREEGTAE
R T A S AR RE IRELAR PR 4028 MR RSE R SRR S IR N MER, 2, R ENVI AKX 2003
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£, 2009 4E. 2020 FAT 5 N 34 F 35 (1) 18 Sk BG4 TR S e bR AR ASUR IEAREE, AT PR Ab B
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Table 2. Kappa values of supervision classification by period

2 2. SRTHANEE 4> 2 Kappa &

Fh Kappa {#
2003 & 0.947
2009 & 0.975
2020 4£ 0.951
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KH ArcGIS10.2 BRAFXTGF R T 25 W AHBE L R EAT F 038, SRV v, AR X A R IR YT 3
P T B I AT B B H

4. WA KSR
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5 A T X AR A B K

XA T IS Bt e 4T M 5K AR AR AT 4 BT T AN (5K 3), 2009~2020 AR K IR S AE G K
HFEE 2003~2020 FAHLLIIE NS 1.6 {7, JEITIXECEIR AT A0, 34557 R T 0038 T AR kg,
2003~2009 4F35F e T E Bl X AR I SE K Fa Ry, 1 BT R T AR X 1 I A T B UK R B B . 2009~2020
SER), GRRGTIIRTTY ORGSR R i R 2% -

Table 3. Changes in the area of urban land expansion in Jinan

3. SFEamiT Aty SKE R

fif 391 B R km? SRR TR km? FEIEKE%
2003~2009 399.18 66.53 2.53
2009~2020 650.17 59.10 1.88
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[13].
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Table 4. Criteria for dividing the types of expansion intensity

A4 KRB RAIRI AR

kR 375K 56 Vil (kmP-a )
ISESIES 1.05~1.92
g K 0.59~1.05
(ISUSIES 0.28~0.59
K 0~0.28

e 5 PEf g, 7E 2003~2020 fEGF R AT IR AT KSR S ETHE TR, FKSRE t 0.65 km¥a B E]
0.58 km?/a, [ 47 5K 5 B th, phy sk 1 K A AR s K o 5% T T i T AR BB AR AE 4k S n,  (E 3 T FH 4t
P 9K TR KO P AR IR AR . ST I IK SR PR, IR — BB, R T T R ek 2

Table 5. Intensity of urban construction land expansion in Jinan at different stages

5. AT & M BRI IR A AT KGR
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2009~2020 0.58 R K
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FIH ArcG1S10.2 £33 2003 4=, 2009 4FF1 2020 4F [35F e 7 i e X A B A B, e e il v AT LLTS
BT R 725N BASR T = O R AR AR (6 6)

Table 6. The center of gravity of Jinan in different periods
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Table 7. Compactness of urban land use in Jinan during different periods
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