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Abstract

The Tangxun Lake basin in Wuhan was taken as the research area and remote sensing images with 1-meter
spatial resolution were used as the main data source in this study. The urban land use information of the
research area in 2002, 2006, 2010, 2015, and 2019 was extracted and indicators such as expansion inten-
sity index, expansion dynamic degree, and landscape feature index and road network density were used for
dynamic analysis of urban land expansion. Based on the analysis, the driving factors for urban land expan-
sion were explored. The results showed that the urban land use has increased by 77.68 km? in Tangxun
Lake basin during the past 17 years; the road network density increased from 0.67 to 4.11; the expansion
intensity index and the urban expansion dynamics were 1.90 and 15.73%, respectively, which represent a
rapid expansion type. The urban land landscape pattern index at each time point was calculated and the
analysis revealed that the towns in Tangxun Lake basin were in the growth stage from 2002 to 2015 com-
bining urban expansion index, urban expansion dynamics and road network density. The landscape pat-
tern index changed less from 2015 to 2019, and the towns gradually entered the mature stage.
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Figure 1. Tangxun Lake basin in the Wuhan metropolitans
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Table 1. Satellite image data
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Figure 2. Flow chart of remote sensing image information extraction
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Figure 3. Urban land use in Tangxun Lake
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Figure 4. Statistical graph of urban land expansion from 2002 to 2019 (left: area, right: growth in various stages)
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Table 2. Expansion intensity index from 2002 to 2019
R 2.2002~2019 FEBFE BRI KR EIEH

i 449 P IR EAYKm’ PR (Km™/4F) Pk
2002~2006 4 22.64 2.36 S i
2006~2010 4 13.88 1.45 SLET
2010~2015 4 28.50 2.38 LK A |
2015~2019 4 12.66 1.32 PRI TR
2002~2019 4 77.68 1.90 PRI TR

M 2 ATRAE M, i N 2002~2019 AFIRETR H % (A1 B — BLAL T BRI TEKEAY, LRE
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Table 3. Expansion dynamics in various time periods from 2002 to 2019
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2015~2019 £ 12.66 3.36% R R
2002~2019 £ 77.68 15.73% P sk A
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Table 4. The meaning and formula of the landscape pattern index feature to be adopted

4. URBOFIIRBIEBIHES X R LK

SO RS fH X AR
FOILFESAHL(NP) SRS R A B SACR A, HER BULS 7 b NP=n
FOIFEATFRICA) S BEH S A B ST AL () CA=Ya, (1/10000)
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Table 5. Landscape pattern index from 2002 to 2019
= 5.2002~2019 FR=MIEFEHIEH

] NP CA(hm?) PD AREA MN Al COHESION
2002 4E 1466 2905. 06 50.46 1.98 99.03 99.978
2006 4F 1204 5168.85 23.29 429 99.15 99.992
2010 4 897 6557.39 13.68 7.31 99.24 99.997
2015 4 696 9406.86 7.40 13.52 99.39 99.999
2019 4E 743 10673.00 6.96 14.36 99.43 99.999
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B ER K I T LR AR[16], TEFE X %5 B2 AT Sz B Kl) FH b S 57 TR AR A P 4P 103 B B IO FE AR 17], T B P %
K, ARG, OB EERE. THEARWT

L
D== 3

. D FoRWE T X I 5 X %5 B (Km/Km?), L RoniF 70 BB K (Km), 4 FoniF X . iH5E 8 &4
PIHITE RS BT, Wk 6.

Table 6. Road network density from 2002 to 2019
# 6.2002~2019 FFERMEE

np:i TE K AE/Km T8 6 9 25 FE (Km/Km”)
2002 4E 161.85 0.67
2006 4E 490.51 2.04
2010 4E 679.20 2.83
2015 4E 825.32 3.44
2019 4E 986.89 4.11

M6 B, M 2002~2019 4, FEEIRBH AT 7K, TEH R BTN, JEH A, E R
ok, BATREFHIERBIENE, wikvEiss, EHREEER, £RARE D LW LMotmE T, %
BB 5 X AN B B RS R, BRI LR, e N A SR AR S T, A R AR SR DR X ke
TrR
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Figure 5. Urban land area and Wuhan’s GDP in Tangxun
Lake Basin from 2002 to 2019
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