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Abstract: Accurately quantifying spatial pattern of built-up areas is of great significance to analyzing the
ecological and environmental impacts of the built-up landscape and planning for regional development. In this
paper, we used the Global Urban Footprint (GUF) data with 12 m spatial resolution in 2012 to analyze the
spatial pattern of built- up areas in China at three scales, i.e., the national, economic zone and urban
agglomeration scales. Specifically, we chose six landscape metrics, i.e., total area of the built- up area,
percentage of the built-up area of the landscape, number of patches, patch density, landscape shape index and
mean Euclidean nearest-neighbor distance to measure spatial pattern of the built-up areas. Then, we explored
the relationship between spatial pattern of built-up area and socioeconomic variable at different scales. The
results showed the 12 m GUF dataset can delineate the built-up area in China with higher accuracy and more
details, compared to previous coarse resolution datasets. The built-up areas reached 1.73 x 10° km® in 2012,
accounting for 1.81% of the total land area in China. At the economic zone scale, more than half of built-up
areas concentrated in three economic zones, the Northern Coastal region, the Middle Reaches of the Yellow
River and the Eastern Coastal region. From the perspective of the spatial pattern of the built-up areas, the
fragmentation of built-up areas was highest at the urban agglomeration scale. The mean patch density at the
urban agglomeration scale were 3.66 and 1.62 times as large as those at the national and economic zone scales.
The results of correlation analysis indicated that population and economic level played important roles in
influencing the spatial pattern of built-up areas. The number of patches and the degree of fragmentation for built-
up areas increased with the amount of urban residents, gross domestic product and investment in the fixed
assets. The correlation coefficients between these two sets of measurements ranged from 0.55 to 0.94 (P<0.05).
In the future, we should make place-based plans to solve the fragmentation of the built-up areas and to promote

a rational development of built-up areas in China.
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Fig. 1 The herarchy of the built-up areas in China in 2012
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Tab. 2 The spatial configuration of the built-up areas in China in 2012
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Fig. 5 The spatial configuration of the built-up areas among China's fourteen urban agglomerations in 2012
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Tab.3 Comparison of the built-up areas and urban areas derived from datasets with different spatial resolutions (10" km®)
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Fig. 6 Extraction of small-scale and rural built-up areas from three datasets with difference spatial resolutions
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Tab. 4 Comparison of the spatial patterns of the built-up area based on the different spatial resolution data

ERIGIEEN 73 [ e e
AU AR B RS SR 35Sl
T A km? a7 H/% B/~ /(A~/km?) HREL AR /m
I A 0 H i it 21.51 23.40 33 0.36 10.59 187.14
HLAME & 41 12 m %5 (] 43 e 13.38 19.36 156 1.90 26.95 71.78
30 m 25 A4 ER 11.23 26 0.32 6.28 576.18
1 km 7S W] 73 e 4.00 11.76 3 0.04 1.71 4070.37
Lo B B H LA s 14.48 22 0.15 9.19 472.65
Wi £ 45 12 m 25 [ 4p hR 15.53 13.41 302 2.61 29.23 63.49
30 m 25 i) 43 P 9.88 28 0.24 6.77 524.46
1 km %3 [A] 2R - - - - -
RHEFHIX H P Ras 32.75 39.89 9 0.11 7.04 251.95
Hhor &4 12 m %5 [a) R 15.89 14.56 226 2.46 23.98 82.12
30 m %3 ] /3B 7.63 12.22 4] 0.45 8.90 299.85
1 km 25 8} 43 HE R 10.00 1 0.01 10.59 -




186 HoBk 5 BBk 2 R 2019 4F
AR (R 5), BT O E AR B E AT E 2 B A 2P (EASAE AR R T itk — 25 e 1

FERE T A A M T AR L Ml B BB
B B R SOUUE R SR IR A DG A G
FEAE 0.55~0.95 Z [] o Horbr, [ ¢ 7 40 0% 4 0
IR FH b 1) S5 00T bR 4 55 2 18] 190 FH 6 2R B0 i
5, i85 0.95(P<0.05) . H UL, B P A7 Sl
5 T T b 1 - 35 o G 408 M R R AR 11 B R
K MK R EEF-0.46(P<0.10)

RIS 2R T A I T R, R F T
PRI 2% (H R L M A AR A —E
B (7)o DARTE =M o), odi el
W e R A2 % (R HL s g B i A 0 A
6.3x10° A\/m’, LI TTHEAIMEAR 32.4%, [AlHT, IR
LA 3R T A S ), S A %) Al A P A2 2 e

b P DX A7 PR 2800 g FH L) T s A e e e —
FEREI 0, iE—2Li i Logistic [PIEH 1%
FHHbZS [l JR) 5 ML A 22 (B OC R o AR s At
GEFRE B A ARIPEC 4 S35 E#E T 9 MEPR, £
fhm R SR BRI R A RR AR
IR K B — RN 5 T B R R B P R R R T
LR B AT B AR S . O IR X 98
PR A TR AEAL AL B . Bl , A Logistics 1712
AR PR D O e T 1 3 7 % il W N O = v P
TR T R L AR . i BN F 1R,
BRI N2 INEE TR Hb S S AR

DX AR TR PR 2R R 2 s i 1 v [ FH
2S5 . IEZEH ROC (B 0.92, 1 B R BT X

By AR, {EL R L7 A U5 1Y
565.6 JC/m’,

x5 WHHREHSEFERSERANMET

2R IsE T
et 3T ST 24 E 25.3% 6

A H

S [B)4% S HY K %

Tab.5 The relationship between the spatial pattern of built-up areas and socio-economic

factors at the urban agglomeration scale
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Fig. 7 The intensification of the built-up land among urban agglomerations in China in 2012
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Tab. 6 Logistic regression results of the built-up areas in China in 2012
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