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Abstract: The land use structure and its spatio- temporal evolution characteristics within cities can not only
reflect the level of urban economic development, but also predict the future development space and development
potential of the city and even directly affect the suitability of the urban human settlement environment. There are
significant differences in the internal land use structure of cities in different stages of development and different
regions. In this paper, we used object-oriented multi-scale segmentation algorithm to carry out long-term remote
sensing monitoring on the internal land cover structure of Wuhan main urban area based on the Landsat TM/OLI
remote sensing images of 1990, 2000, 2010 and 2018. Then, the land use patterns in Wuhan were monitored,
and the characteristics of land use structure changes during the 1990, 2000, 2010 and 2018 were further
discussed. The research shows that: the internal land-use structure in the main urban area of Wuhan city is
dominated by impervious surface, vegetation, and waterbody during the recent 28 years. The land use change
pattern mainly reflects the transformation of vegetation and waterbody into impervious surface. From 1990 to
2018, impervious surface is the main type of land use in the study area, which increased from 329.73 km’ in
1990 to 466.69 km® in 2018, which increased by 136.96 km’. The vegetation and waterbody area decreased from
332.74 km’*, 318.26 km’ in 1990 to 320.46 km®, 196.39 km’ in 2018 respectively, which decreased by 12.28 km’
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and 121.87 km’ respectively; bare land area is too small, and it's change is not as significant as the first three
types of land changes. This study can provide reference for urban functional land mapping, urban land efficiency
analysis and comprehensive evaluation of urban ecological environment quality.

Key words: land cover structure; spatial-temporal evolution; remote sensing monitoring; impervious surface;
mapping
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Tab. 1 The training sample of typical objects
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Fig. 2 The technology flow chart of algorithm classification
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Fig. 3 The result of Multi-scale segmentation remote sensing images
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Tab. 2 Accuracy evaluation of land use types in urban area of Wuhan from 1990 to 2018

gy WAL AT GRS, Kappa A
REKE MW KE WL REkE M K WL

1990 95.52 93.86 95.36 78.69 92.75 93.04 92.90 92.31 92.83 0.9012

2000 94.50 96.41 95.17 83.58 91.96 93.06 97.18 90.32 93.70 0.9138

2010 93.62 92.10 95.71 79.66 94.28 92.68 91.78 92.16 92.82 0.9011

2018 93.60 94.93 91.53 83.54 90.70 92.96 92.31 91.67 91.74 0.8882
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Fig. 5 Land-use dynamics degree of build up

area of Wuhan from 1990 to 2018
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Tab. 4 Area of land-use change in Wuhan city from 1990 to 2018 (km?)
AAREHY 1990-2000 4F 2000-20104F: 2010-20184F: 1990-2018 4f
NiBEKIBHARBEK)Z 250.14 257.96 333.04 242.26
TR —HE B 236.50 221.14 205.12 171.63
PSSO/ 226.17 167.32 16133 166.63
ANBIKZ A 7277 79.16 99.88 87.43
KA 61.50 57.32 6.68 58.23
T ABIKZE 59.37 138.75 127.96 142.64
R KA 36.65 9.62 23.92 19.97
KA AIBIKE 30.63 49.17 8.05 85.31
F5 1990-2018 FE RN £ X At R BB R 45 T 56 BF
Tab. S Area of probability land-use change in Wuhan city from 1990 to 2018 (%)
AR 1990-2000 4 2000-20104F 2010-2018 4 1990-2018 4

ANEKZHRIEKZ 74.37 75.86 74.65 72.03

AT B 71.08 59.70 57.32 50.08

PIRISSTIIN 71.01 60.72 89.92 53.89

AT AT 21.64 23.28 22.39 25.99

IR 19.31 20.80 3.72 18.28

Hi— AR 17.85 37.46 35.76 42.87

M — 7K A 11.02 2.60 6.69 6.03

KR ARiF K 9.62 17.84 4.49 26.79

YE—2 000 T 1990-2018 AEMF 5T X FH b &5 #) A T 28
FRAE, LSBT .

(1)2018 4FEBLTH FE 30 X M 25 4 S5 0 3 21,
ANBIKE FEPRKAN F . Hid N3 K )2 1w AR
K, N 466.69 km' s HURAE B FIZKAA, A 53531
4 320.46 km® F1 196.39 km?; 17 £ - i 1 AR5 /D, AV
A 4.35 km®, EATA 0 G 3 KR TR Y 47.24%
32.44%.19.88%F/10.44%.,

(2) VAR 51X i 485 44 BROIR AR A g 1 1ok
F ,1990-2018 4= B T = X FH M &5 ¥ Jmy K2
TR AL, HA R K 2 T R IR AR Y IR A
B 1990 4F 3 3k XL 1 AR Y 33.38% 1 T ]
2018 41 [ 47.24% 5 7K 1A T R 328 A 3 A, Aok THT AR
1990 4F- (1 23 DX B TR AR 1Y) 32.23% [ 31 2018 4119
19.88%, Il /b 1 1/3 LA b s HE AR AE 1990-2000 4F-
IR T , (EBE S AN/, 3 0 R RS
TR 1990 4F 5 32 3 X BT ALY 32.68% I~
| 2018 4 32.43% , (HAR AR AL A aAe 4 I s 4+
Hi A AR A AN QAT 3 28 b 2R I 3 T
FUEIR I 2B T RS, RiBEK)Z BT 25
TR B SR 7=, SR AT R AR A 3k i 22 0%

Fh 2 B R Ak AR vt e A O AT sl ) AR A R B
fE , PRl L 2 RT3l T P AN ] P b 2 76 T FR Bl 2
T A B B

(3) WNBIF5E X FH b S5 i S T RS 25 L Lok
1990-2018 4711 3 4~ ] Bt N (1990-2000 41,2000~
20104F .2010-20184F ) , AN /K )2 B E P e, 3
AN B B R 3R TR 74% DL A B FTK
R e Rz, P e A RS e R AR TR,
HB B MR 2T RS H, 7E 2010-2018 4R ik £ fix
IIME AR 57.32% , IKAR RS PRSI NS G,
TSR FEAE R AE 2010-2018 4F IR EIH AAE, 4 89.92%,
X AT RE S AT X H 2010 4F 5 S5t 1 ™4 (1430 3t A0
WIS A 56, 1990-2018 45 FH Hh 25 F s 2k
R A - AN K2 R AR R KR 242.26 k',
RS MR TA B T 42.87% , HOR KR - i
IKE RS TR 9 171.63 kn?, 54454 26.79% ,
TR KA R T AR fe/ > AUAT 0.02 km?,

AHIFSE ) FH T 1] % 2 07 3 A8 T FE 3k X
b 285 Ky 3 SR A 52 AR T 347 i 4 2R L (1
XA AN AEXT I FE DX IR X AR 25 A 2 A )
I3 A PR L8 SRS AR IS Ay FRAR 43 5 S 80
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