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Table 1

1
Indicator system of island partition

development suitability

A B C D
Objec- Constrained Element Indicator
tive A layer B layer C layer D
2
D1
Fig. 2 System main interface
D2
B1 C1 D3
4
D4
s D5
’ D6
, B2 C2 D7
° D8
4.1 Indicator D9
of island D10
. [13] R partition C3 D11
, 1 development
o D12
suitability
o D13
4.2
D14
, B3 C4
D15
( ) s
2
Table 2 Grading standard for Indicators
Evaluation standards
Indicator layer
5 4 3 2 1
( ) Terrain(Gradient) 0°~15° 15°~25° 25°~35° 35°~55° 55°~90°
Coastal landform
Natural disaster
Vegetation cover/ % 100% ~80% 80% ~60% 60% ~40% 40% ~20% 20% ~0%
Resource aesthetics
Peculior character
Resource richness =40 40~30 30~20 20~10 <10
Resource popularity & attraction
Cultural and historical value
Entertainment experience value
Ornamental value
Health & recuperation value
Distance to dook/m <50 50~100 100~200 200~250 =250

Accommodations

Travel safety




4 AHP
Fig. 4 Flow chart design of AHP

Table 4 Indicator A for development suitability
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s o 5
. 3 8 .
3
’
b b
5
Fig.5 Initial judgement matrix
b
, 1~8
3 o
3
Table 3 Quantized value of various indicators
Scale Implication
1 ’
3
Fig. 3 Griding interface 3 ’
5 s
4.3 7 )
9 s
2,4,6,8
b
[ 7] Ajj s
, 4, , 1
Reciprocal i a;=
i
(
) s e
4~9 R
4 A

Indicator B1 B2 B3

B1 1 1.09 3

B2 0.92 1 3.33

B3 0. 33 0. 30 1
5 B2

Table 5 Indicator B2 for tourism resource

Indicator C2 C3
C2 1 4
C3 0. 25 1
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6 C1 (b) R
Table 6 Indicator C1 for natural environment RENI
Indicator D1 D2 D3 D4 ,
D1 1 1.87 2.92 3.2 ° ’
D2 0.53 1 3.11 3.25 ’ °
CI.
D3 0. 34 0. 32 1 1.625
Cr="tms " 2
D4 0.313 0. 31 0. 62 1 I—1 2
W b A!n?\x
7 C2 A o 2 (AW); 3
Table 7 Indicator C2 for resource quality max P nW,
Indicator D5 D6 D7 D8 , (AW); AW J o
D5 1 0. 65 2.06 1.34 C. 1 R.
[0 , C.R.:
D6 1.54 1 2.83 1. 81 ’
C R _C.1 1
D7 0. 49 0.35 1 1.09 S Ro=p D
D8 0.75 0.55 0.92 1 C.R. <. 10, ,
8 C3 o
Table 8 Indicator C3 for resource value “
Indicator D9 D10 D11 D12 i “TRUE”, 6 .
D9 1 2.06 2.42 3.21
D10 0.49 1 1. 64 2.33
D11 0.41 0.61 1 2.08
D12 0. 31 0.43 0.48 1
9 C4
Table 9 Indicator C4 for travel conditions
Indicator D13 D14 D15
D13 1.25 0.525
D14 0. 80 1 0.59 6 A
D15 1. 1.69 1 Fig. 6 Consistency check of matrix A
3)
(2) ( )
(a) o
b b
o k .
W1 9W2 s %" 9WK s
. W=Wy s Wi, + -+ W, « W, (5)
, 10 o
1 n a,
w; — — ( » ) (1) (2) ’
"= 2 Ak ;
k=1 R k—1 j
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Table 10

10

Indicator weightiness of development suitability

Constrained

Total sorting

Objective Weight Element layer =~ Weight Indicator layer Weight .
layer weight
0.43 0.189 4
0. 44 1 0.32 0.1413
Natural 0.14 0.060 3
resource 0.11 0.0457
0.27 0.092 4
0.75 0.18 0.1338
0. 39 0.052 5
0. 42 0.16 0. 062 6
: Travel
Indicator 0. 44 0.037 8
of island resource
partition 0.25 0. 26 0.0220
development 0.19 0.016 1
suitability 0.11 0.009 5
0.28 0.0380
0.14 1
Development 0.25 0.0340
condition 0.47 0.064 6
CoL®=(C.L{" Co L oo GO L WD 1.5
R.1.%= (R. I.Y ,R.I1.{®,«+,R.1.” )W”‘*l)
< C.I. ,
C.R. (k):W (6) ’ ’
to ’ ’
C.R. &> <010 8
b o
4.4
b
EI = > EI, X W, <)
i=1
:El ;
£ o GIS >
) 7 .

7
Fig. 7 Diagram of Dawanggang island

partition development suitability

8

Fig. 8 Grading evaluation



128 2015
GIS
s
s N
[1] . —
[1l. : , 2008, 8(1): 37-43.
9 [2] Nicholls R J, Wong P P, Burkett V, et al. Climate change and
Grading evaluation diagram of Dawanggang coastal vulnerability assessment: scenarios for integrated assess—
ment [J]. Sustainability Science, 2008, 3(1): 89-102.
island partition development suitability
[3] Sonnenschein L. Marine Biodiversity: Climate Impact and Conser-
vation Planning [ M]//Climate Change and Island and Coastal Vul-
1.6 nerability. Netherlands: Springer, 2013 101-113.
’ [4] ,
R Ll . 1999, 21(6): 75-79.
(5] . . GIS (.
. i5 X , 1997, 15(3): 46-50.
[6] . . s ArcGIS Server
2 0. . 2010, 29(3); 65-73.
0 7] , . .
s , ) , [yl , 2012, 3(2); 257-262.
; (8] :
[J. , 1999, 21(6): 75-79.
’ ' T[] : S (1.
’ . 2006, 25(2); 86-92.
o [10] s .
[M]. : . 2008.
0 [11] , . L.
GIS , 2011, 30(3): 82-89.
[12] . ArcGIS Engine 0. , 2003(10): 3-5.
’ [13] (Dl
° ’ > , 2011,
, [14] , . . (M.
, 2008 19-21.



, : GIS 129

Design and Realization of Island Planning and Management System Based on GIS

WU Wei', SU Tian-Yun®?, ZHANG Jun-Jue?, ZHOU Lin*, DING Ming®, JIA Zhen®
(1. Ocean University of China, Qingdao 266100, China; 2. The First Institute of Oceanography, SOA, Qingdao 266061, China)

Abstract: To standardize the protection and utilization of our national island and guide our island re-
sources to reasonable configuration, we developed the information system of island planning and manage-
ment from the aspects of overall design, function design and system realization, which was based on Visual
C—+ + development environment, ArcGIS Engine platform and postgre SQL database. This system real-
ized the evaluative modules of island function identification, exploitation suitability evaluation, health as-
sessment and bearing capacity evaluation based on the core module of multi-objective decision-making anal-
ysis. The effect of this system was applied by a demonstration of Tangshan Da Wang Gang island, where
a rapid and clear planning result was given.

Key words: geographic information system; ArcEngine; island planning management; evaluation



