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Table 1 The average annual urban expansion rate and

2.1.1

expansion type in central urban area of Hengdong County
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Fig. 2 Trend chart of urban boundary expansion in central urban area of Hengdong County
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Table 2 Changes in land use structure in central urban area of Hengdong County from 2009 to 2019

2009 4F 2014 4F 2019 4F
- b A I
1 F/hm? Jt o5 L £l 9% I F/hm? Jt o5 L £l % 1 F/hm? Jt o5 L £l %
JEAE i 127.31 33.03 222.45 23.97 269.85 26.18
NI NSRS B | 48.69 12.63 72.64 7.83 89.67 8.70
T R 55 Ml 352t FH b 27.47 7.13 46.13 4.97 50.39 4.89
Bl Tl i 8.77 2.28 47.56 5.12 47.56 4.62
% WA it 5.80 |300.79 | 1.50 | 78.03 | 5.80 |768.52| 0.62 | 82.80| 5.80(848.92| 0.56 |82.37
FH Hb TE 5 28 m B0 H b 38.30 9.93 77.41 8.34 79.98 7.76
5 B0t T 3t 5.12 1.33 9.85 1.06 9.77 0.95
LSS R e) iR} 19.93 5.17 86.18 9.29 96.83 9.40
FH R I 19.40 5.03 200.50 21.60 199.07 19.31
A 3278 | 3278 | 8.50| 8.50 | 34.00 | 34.00 | 3.66 | 3.66 | 32.08| 32.08| 3.11| 3.11
K B 48.84 12.67 19.27 2.08 18.29 1.77
i Ao 3.08 o192 0.80 1347 106.37 12364 11.46 1334 131.37 14906 12.75 42
JH Hb 5 1 385.49 100.00 928.16 100.00 1030.66 100.00
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Fig.3 Map of land use status in central urban area of Hengdong County from 2009 to 2019
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Table 3 Land use transfer matrix of central urban area of Hengdong County from 2009 to 2014 hm?
2014 4F
2009 4F FeA
Al A3 H1A H1B H1G HIM HIR H1S HIU | HIW H1X H2
Al 3.029 | 0.000 | 0.001 0.000 0.000 | 0.000 0.033 0.000 | 0.000 | 0.000 0.000 0.278 0.312
A3 0.000 | 2.074 | 0.013 0.000 0.000 | 0.000 2.180 0.001 | 0.001 | 0.000 0.000 5.439 7.634
HI1A 1.273 | 0.000 | 48.045 | 0.014 0.000 | 0.000 0.964 0.047 | 0.003 | 0.000 0.533 0.139 2.973
HIB 6.747 | 0.000 | 0.002 | 25.955 0.000 | 0.000 0.020 0.087 | 0.000 | 0.000 2.113 0.462 9.431
H1G 0.000 | 0.000 | 0.000 0.000 | 19.850 | 0.000 0.827 0.038 | 0.000 | 0.000 0.008 0.000 0.873
HIM 0.000 | 0.000 | 0.000 0.000 0.000 | 8.439 3.755 0.000 | 0.000 | 0.000 0.577 0.000 4.332
HIR 32.930 | 0.959 | 0.027 1.369 0.001 | 0.334 | 115911 0.600 | 0.000 | 0.000 | 13.852 2.386 | 52.458
HIS 1.357 | 0.043 | 0.214 0.129 0.080 | 0.000 1.247 | 37.483 | 0.002 | 0.000 1.009 0.107 4.188
H1U 1.451 | 0.000 | 0.003 0.000 0.000 | 0.000 0.009 0.047 | 5.115 | 0.000 0.186 0.000 1.696
HIW 0.000 | 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.000 | 0.000 | 5.798 0.000 0.000 0.000
H1X 2.054 | 0.000 | 0.383 0.000 0.000 | 0.000 2.363 0.000 | 0.000 | 0.000 1.123 0.000 4.800
H2 0.000 | 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.000 | 0.000 | 0.000 | 0.000 | 23.970 0.000
i 45.812 | 1.002 | 0.643 1.512 0.081 | 0.334 11.398 0.820 | 0.006 | 0.000 | 18.278 8.811 | 88.697
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Table 4 Land use transfer matrix of central urban area of Hengdong County from 2014 to 2019 hm?
20194F
20144 LLFN
Al A3 HIA HI1B H1G HIM HIR HI1S HI1U | HIW H1X H2
Al 18.271 0.000 | 0.001 0.000 | 0.000 | 0.000 0.000 | 0.001 | 0.000 | 0.000 0.000 | 0.006 | 0.008
A3 0.000 | 73.699 | 0.002 | 0.000 | 0.000 | 0.000 0.021 | 0.065 | 0.000 | 0.000 0.112 | 0.004 | 0.204
HIA 0.004 | 0.968 | 72.548 | 0.002 | 0.000 | 0.000 0.027 | 0.046 | 0.000 | 0.000 5.454 | 0.000 | 6.501
HI1B 0.001 | 0.000 | 0.007 | 46.101 | 0.000 | 0.000 0.646 | 0.032 | 0.000 | 0.000 3.814 | 0.000 | 4.500
H1G 0.867 | 3.164 | 0.000 | 0.000 | 86.138 | 0.000 0.001 0.055 | 0.000 | 0.000 5.925 | 0.003 | 10.015
HIM 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 47.557 0.000 | 0.000 | 0.000 | 0.000 0.000 | 0.000 | 0.000
HIR 0.064 | 5960 | 0.023 | 0.002 | 0.006 | 0.002 | 221.334 | 0.771 | 0.000 | 0.000 | 30.377 1.784 | 38.989
H1S 0.067 | 0311 | 0.046 | 0.028 | 0.039 | 0.000 0.421 | 76.261 | 0.000 | 0.000 0.470 | 0.014 | 1.396
H1U 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.000 | 0.000 | 9.854 | 0.000 0.000 | 0.000 | 0.000
H1W 0.000 | 0.000 | 0.000 | 0.000 [ 0.000 | 0.000 0.000 | 0.000 | 0.000 | 5.798 0.000 | 0.000 | 0.000
H1X 0.000 | 22.264 | 0.011 | 0.000 | 0.000 | 0.000 0.002 | 0.176 | 0.000 | 0.000 | 154.344 | 0.000 | 22.453
H2 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.000 | 0.000 | 0.000 | 0.000 0.000 | 32.192 | 0.000
i 1.003 | 32.667 | 0.090 | 0.032 | 0.045 | 0.002 1.118 1.146 | 0.000 | 0.000 | 46.152 1.811 | 84.066
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Fig. 4 Structural change map of urban residential land

from 2009 to 2019
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Fig.5 Spatial change map of urban residential land from 2009 to 2019
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The spatial development trend and optimal regulation of counties from the
perspective of "increment-stock'' : taking Hengdong County,
Hunan Province as an example

TANG Changchun, TANG Ting, GUAN Yating, HE Xuemei, QU Yiting
(School of Architecture, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: [Purposes] Taking the typical counties in central China as the research object, this paper analyzes
and summarizes the characteristics of their spatial development and evolution, discusses the optimal regulation
and control methods in the current process of county spatial transformation, and provide reference for county-
level territorial spatial planning and implementation. [ Methods] Based on the requirements of land spatial
planning in the new era and the perspective of "increment-stock" , the qualitative and quantitative methods such
as GIS spatial analysis technology and land use transfer matrix were used to systematically analyze the spatial
evolution characteristics of Hengdong County, Hunan Province in recent years, and carry out research on the
spatial development trend and optimal regulation of county town. [Findings] ) From 2009 to 2019, the
expansion trend of urban construction land in the study area was obvious, occupying a large amount of arable
land and forest land, the spatial expansion rate changed from high speed to low speed, and the spatial
expansion changed from "multi-directional" to "shaft filling". 2 The slowdown of agricultural and ecological
land, mainly cultivated land and forest land , slowed down, and urban construction land changed from extension
expansion to stock improvement; Various types of urban functional land showed different changing trends, and
the spatial pattern of cities and towns tended to be stable. 3 It is proposed to take high-quality development as
the guide, pay more attention to spatial transformation and renewal and improve the living environment while
strengthening the smart growth of space, and then optimize and reconstruct the framework and strategy of urban
spatial development. [ Conclusions] This study plays an important role in deeply grasping the regulation of
county spatial growth in the context of spatial governance modernization, which can provide reference for the
spatial transformation of counties and counties in the new development stage , and help promote the high-quality
development of counties and the integrated development of urban and rural areas.

Key words: county space; development trend; incremental expansion; stock optimization; regulation; GIS

spatial analysis
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