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Fig. 1 Diffusion figures of time accessibility of every grade city in the YRD
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Fig. 2 Attracting scope based on time accessibility of every grade city in the YRD
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2 81 (h: min)
Tab 2 Time accessibility of 81 spatial cells in the YRD reaching different grade cities ( h: min)

00: 24 00124 00:24 00:20 02:57 02:57 01:20 0028 01:27 01:22 00:52 00:24
03:26 00053 00:52 0041 2146  02:44  00:51 00028 01:48 00051 00:42 00:23
02:5 01:41 00:29 00:26 03:20 0314 01:26 0027 01:53 01:15 01: 04 00: 19
02: 07 02:07 00:29 00:23 02:57 02:40 00:55 00: 31 01:15 01313 00: 41  00: 21
02:31 01:55 00:22 00 14 Q2:21 01:41 0052 0012 02:30 00154 00:49 0037
02:22 01317 0041  00: 24 02:20 01:25 00:38 00: 19 02:21 01:22 00:35 00:22
01:22 01:22 0044 00: 41 2:33 00:58 00:55 00:24 02:50 01:26 01:05 00: 27
01:23  01:23  00:24 00: 22 02:12 01:28 00:48 00: 21 03:49 02:02 01D 13 00: 36
01:48 01:43 00:32 00:26 02:27 01:30 Ol 14 00: 23 04:30 02:44 00:57 00: 31
03:05 01:20 00:57 00:44 01:42 01:42 00:41 0027 04:44  2:58  00:56 00129
01:29 01:07 00:33 00:26 02: 09 01:48 00:58 00:35 03:47 02:01 02042 00:29
02:04 0111 00132 0030 01:31 01:26 00:50 00: 35 05:01 03:16 01:16 00: 27
0514 03:29 00:34 00: 31 0052 00052 00:40 0017 06:27 0442 00:43 00022
06:28 0443 0l: 4 00:45 00:55 00:55 00:54 0017 05:53 04:08 01:01 0032
0411 02:26  00:22  00: 21 01:12 01312 00:48 00: 18 06:01 0415 01:39  00: 35
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03:24 01:29 00:40 00: 24 03:31 01:45 01:45 0032 05:23 03:38 01:24 00:24
02:44 01048 00:34 00:26 03:32 01:44 01144 00:45 00: 33 00:33 00:33 00:16
03:29 02:19 01:07 00:29 04145  02:59 02:59 0135 00: 43 00:43 00:43 00: 21
04:15 02059 01:50 0029 03:07 01:21 01:21 0032 00:52 00052 00:49 0017
02:26 02:25 01:00 00:25 04:43 02058 00:54 00:26 00:49 00:49 00:46 00:24
02:22  02:15 00:53 00:23 04:48 03102 00:47 00:21 01: 01 01: 01 00:53 00: 21
02:32 02010 00:27 00120 05:24 03:39 00:55 0032 01:16 01:16 01: 16 00: 24
03:16  02:48 01: 09 00: 34 05:47  04:02 02:01 00: 31 00: 56 00156 00:56 00: 24
02:58 02:58 01:29 00: 31 06:19 04:33 02:38 00: 22 00: 46 00:46 00:46 00: 24
02:56 02:56 01:29 0024 01:55 00:46 00:45 0027 01: 14 01:14 01D 12 00022
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3
Tab 3 Data of the first city attracting scope in the YRD
2010 2010
(
km? % 104 % %

) (km%) (%) ( )()(108)()(km2) (%)
0~ 1

2489.67  2.65 800. 11 9.32  12940.24 38.41 6192.09 6.58

-2 9919.28 10.56 1833.34 21.35 9115.76 27.06 18001.81 19.22
*3 32094.26 34.16 3332.30 38.81 7844.79 23.29 38480.96 40.95
3~ 4
18309.82 19.49 551. 77 6. 43 680.37 2.02 24703.37 26.28
4 31139.60 33.14 2069.31 24.09  3106.41 9.22 6574.4 6.97
43
. ()
(2. 81
( 2 , ( 4
. 13 69% 25 45% ,
67. 61%
. 20 6% 35. 43% , 14 19%
. 65 71%
39 12% , 18 2%
44
: , , 15
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Tab 4 Data of the second city attracting scope in the YRD
2010 2010
(km?) (%) (10* ) (%) (%)
(10° ) (km?) (%)
0~
2282.46  2.43  638.06  7.43 11894.92 3531 6119.5 582
1~
434770 4.63  991.62 11.55 7404.47 21.98 16618.44 15.81
2~
3042.84 3.24  305.89 3.56  237.77 0.71 3989.98  3.80
3183.57 3.39  250.27 291 3237.80 9.6l 0 0
0~
2771.86  2.95 1288.55 15.01 2485.12 7.38 5606.04 533
1~
10752.66 11.44 1396.10 16.26 2105.48 6.25 15906.68 15.13
2~
5830.09  6.21  357.62 416  187.41  0.56 6394.27  6.08
0~
7377.49  7.85  726.63  8.46  1741.28 5.17 7740.66  7.36
1~
24030.08 25.58 88.41 10.30 1346.30 4.00 24523.07 23.33
2~
7842.10 8.35  532.30  6.21 1091.72 3.23 10609.61 10.09
22491.77 23.93  1215.39 1415 1955.31 5.80 7600.84  7.23
1 15 ,
« ”»
2
2 2
« ”» 81 2
15 ,
(9 ,



3 — 811
2
2
2
2 2
2 2
2
2
5
Tab 5 Superimposition analysis between administrative area and
the third city attracting scope in the YRD
(%) (%) (%)
60 17 23 97 3 161 67
70 4 12 14 93 7 132 86
73 6 20 1 93 7 127 40
80 4 10 6 99 1 123 75
90 5 3 95 2 105 56
94 2 4 93 10 7 98 94
92 90 8 97. 83
100 95 5 95 00
69 28 3 77 20 3 111 59
82 13 5 86 14 104 88
64 36 67 25 8 104 69
81 19 70 30 86 42
100 83 17 83 00
97 3 56 13 1 24 57 73
100 48 22 30 48 00
45
81
81
2
, ( D (
2), 81 (2
81
2
46
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Tab 6 Grade system of city attracting scope in the YRD
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Fig. 3 Diffusion figures of time accessibility of every grade city in the YRD in 2010
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Fig. 4 Attracting scope based on time accessibility of every grade city in the YRD in 2010
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Delimitation of central cities attracting scope based on time
accessibility: A case study of the Yangtze River Delta

ZHANG Li"*, LU Ywqi',ZHAO Yuanzheng’
(1. College of Geographical Science, Nanjing Normal University, Nanjing 210097, China;
2 College of civil engineering, Nanjing University of Technology, Nanjing 210009, China;

3. College of Automation, Nanjing University of Posts and Telecommunications, Nanjing 210003, China)

Abstract: Using M apX component and Delphi, the authors develop a program to calculate
and analyze regional time accessibility based on minimal seed algorithm, thus generating a
mark diffusing figure and city attracting scope. Based on land traffic network including
highway, national way, provincial way and railway, this paper analyzes cities attracting
scope. Some conclusions are drawn as follows. Shanghai is the first grade city. Its attrae-
ting scope covers the whole Yangtze River Delta (YRD) and presents a fan-like distribu-
tion along traffic axis of Shanghai-Nanjing and Shanghai-Hangzhou with Shanghai as its
core. The second grade cities attracting scopes present rings along traffic axes of Shanghat
Nanjing and Shangha+ Hangzhou with Shanghai, Nanjing and Hangzhou as their cores.
The third grade cities attracting scopes in one hour presents zonal distribution along traffic
axes of ShanghatNanjing, Shanghai- Hangzhou, HangzhowNingbo and Nanjing-Nantong
with 15 main cities as their cores. The relationship between the third grade cities attrae
ting scope and their administrative areas can be divided into four categories. T he attracting
scopes of Taizhou in Jiangsu province, Huzhou, Changzhou and Ningbo are greater than
their administrative areas. The attracting scopes of Hangzhou, Shaoxing, Shanghai and
Taizhou in Zhejiang province are tally with their administrative areas. The attracting
scopes of Jiaxing, Nanjing, Wuxi and Yangzhou are misplaced with their administrative
areas. The attracting scopes of Nantong, Suzhou and Zhenjiang are smaller than their ad
ministrative areas. The fourth grade cities attracting scopes in one hour almost cover the
whole YRD and present network distribution along the high grade roads and railways with
81 counties as their cores. The attracting scopes of the fourth grade cities in the YRD form
a regional spatial system. The attracting scopes of city have changed along with the con

struction of bridges and tunnels which straddle sea and the Yangtze River.

Key words: time accessibility; city attracting scope; Yangtze River Delta; geographic infor

mation system



