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1

Tab.1 Areaand forces of islands

2

m
R1 160 000 0.924 A
R2 130 000 0.908 C
R3 1000 0.533 C
R4 350 000 0.984 A
R5 5000 0.657 D
R6 9000 0.702 A
R7 80 000 0.870 A
R8 430 000 1.000 D
R9 60 000 0.848 C
R10 1000 0.533 C
R11 100 000 0.888 C
R12 2000 0.586 D
R13 1000 0.533 C
R14 50 000 0.834 C
R15 2000 0.586 D
R16 40 000 0.817 C
R17 1000 0.533 C
R18 3000 0.617 D
R19 1000 0.533 C
R20 8000 0.693 D
R21 190 000 0.937 A
R22 82 000 0.872 A
R23 18 000 0.755 A
R24 6000 0.671 D
R25 1000 0.533 A
R26 1000 0.533 A
R27 1000 0.533 C
R28 1000 0.533 C
R29 1000 0.533 C
R30 9000 0.702 C
R31 1000 0.533 B
R32 1000 0.533 B
R33 1000 0.533 B
R34 1000 0.533 B
R35 1000 0.533 C
R36 20 000 0.763 C
R37 3000 0.617 D
R38 1000 0.533 C
R39 17 000 0.751 C
R40 6000 0.671 C
R41 170 000 0.928 C
R42 1000 0.533 C
R43 310 000 0.975 B
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Fig.5 The distribution of control intensity to three waterways
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Tab.2 The extent and intensity of islands controlling over the
waterways
km km
Passage A R13 38.522 52.743 0.058
Passage A R16 46.402 2.612 0.001
Passage A R17 25.887 43.750 0.070
Passage A R18 13.800 37.335 0.141
Passage A R19 12.567 49.058 0.105
Passage A R20 59.231 8.810 0.005
Passage A R25 74.879 95.150 0.032
Passage A R27 64.814 66.239 0.055
Passage B R10 50.758 49.838 0.040
Passage B R16 26.368 74.935 0.126
Passage B R17 38.473 2.759 0.003
Passage B R22 46.044 74.854 0.077
Passage B R23 53.509 66.654 0.100
Passage C R20 32.779 72.195 0.113
Passage C R36 62.943 96.961 0.071
Passage C R37 13,571 74.446 0.146
Passage C R38 30.110 69.024 0.126
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Fig.6 Distribution of the extent and intensity to forces
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Tab.3 Situation of waterways controlled by forces D3 5
C 6
km % % A
Passage A A 95.150 26.75 0.032 6.94 C D
Passage A C 214.403 60.28 0.288 61.75 R18 2 D
Passage A D 46.145 1297 0146 3131
Passage B A 141509 5260 0177  51.34
Passage B c 127532 4740  0.168  48.66 5 Passage B Passage C
Passage C c 165984 5309 0197  43.19 Passage B A C
Passage C D 146641 4691 0259  56.81 Passage C D C
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Research on Spatial Configuration Model of Islands and Waterways Based on
\oronoi Diagram

SHI Wei***, SU Fenzhen**" and ZHOU Chenghu**
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Collaborative Innovation Center of South China Sea Studies, Nanjing 210093, China)

Abstract A waterway is any navigable body of water. Waterways can include natural water area such as rivers,
lakes, seas, oceans, and artificial water area such as canals and harbor. In order for a waterway to be navigable, it
must be deep and wide enough and has suitable hydrology to allow vessels passing safely. In the sea, waterways
usually connect mainland or islands. Especially, in the water area filling with reefs, they will be the only passage
and the lifeline of the transportations and supplies. The islands and reefs also can influence the security of the wa-
terways in that area. Consider the relationships between islands and waterways, it can not only influence the secu-
rity of the waterways, but also reflect the value of the islands. In this paper, a spatial configuration model of is-
lands and waterways based on Voronoi diagram was proposed to describe the spatial relationships between is-
lands and waterways. The intensity of waterways controlled by islands was used to indicate the security state of
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the waterways and reflect the value of the islands. Then the data of 43 islands and three waterways were used to
calculate the intensity and extent of the three waterways controlled by the islands and the spatial configuration of
islands and waterways is analyzed. The results of this research showed: (1) the relationship of spatial configura-
tion is a key factor of the intensity and extent of the waterways controlled by the islands. (2) Under the spatial in-
teraction conditions, the more prominent on the location advantage of islands, the more outstanding on the effect
of the control. This study provided a new vision of the security of waterways and the value of islands. The meth-
od is easy and useful to evaluate the security of waterways and the value of islands.

Key words value of island; security of waterway; space configuration model; Voronoi diagram
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