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Abstract

For the identifying of spatial distribution pattern, Moran's Index(/) which has the range of
values from —1 to +1 is common method for the spatial autocorrelation measurement.
When 7 is close to 1, all neighboring features have close to the same value, indicating
clustered pattern. Conversely, if the spatial pattern is dispersed, 7/ is close to —1. And I
closing to 0 means spatially random pattern. However, this index equation is influenced by
how defining the neighboring features for target feature. To compare and understand the
difference of neighborhood definition methods, fixed distance neighboring method and
Gabriel Network method were used for I In this study, these two methods were applied to
two marine environments with water quality data. One is Gwangyang Bay which has
complex geometric coastal structure located in South Sea of Korea. Another is Uljin area
adjacent to open sea located in east coast of Korea. The distances between water quality
observed locations were relatively regular in Gwangyang Bay, however, irregular in Uljin
area. And for the fixed distance method popular Arc GIS tool was used, but, for the Gabriel
Network, Visual Basic program was developed to produce Gabriel Network and calculate
Moran's 7/ and its Z—score automatically. According to this experimental results, different
spatial pattern was showed differently for some data with using of neighboring definition
methods. Therefore there is need to choose neighboring definition method carefully for
spatial pattern analysis.
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<Table 1> Moran’s /and Z-score of Fixed Distance(FD) and Gabriel Network(GN) in Gwangyang Bay

200106 200108 200110 200112 200202 200204 200206 200208 200210 200212
pH(FD) 0.49*** 010~ 016~ = 0.07~ 0.65*** -014 018" 0.30**  0.34** 0.13"
pH(GN) 0.67*** 0.78***  0.00 0.30* 0.60*** -023 013" 041* 016~ 011"
Phosphate(FD) 0.167 0.01 013~  -0.08 -0.05 -0.15 -0.11  0.55%** 0.31* 0.29**
Phosphate(GN) 0.39** 0.13~  0.30* 019~ -0.10 0.11" 0.24* 0.59%* 044**  0.34*
Phyto(FD) ND ND ND ND 0.01r  -0.06 0.83*** 0.35** 0.06~ 0.05"
Phyto(GN) ND ND ND ND 0.03 -016  0.68***  0.14~ 0.28 0.117

<Table 2> Moran’s /and Z-score of Fixed Distance(FD) and

Gabriel Network(GN) in Uljin

200002 200004 200007 200010 200102 200105 200108 200111
DO(FD) -0.06 -0.13 -0.11 0.017 -0.21A -0.25% -0.10 0.081
DO(GN) -0.04 -0.17 -0.487 0.44** -0.02 -0.08 0.07 0.47**
Total-N(FD) 0.21** -0.16 -0.05 -0.03 -0.10 0.00~ -0.07 -0.30"
Total-N(GN) 0.19n -0.11 0.09% -0.08 0.257 0.39** 0.02 -0.27

Z-score :
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2ol A Ao Wl oal B st wist
st7] wiEolth ol & £, A 1Y A"E 1
Bl 23 Y 3WS targeto 2 Hdlo] A
AgE 3000m=Z 3 Fixed DistanceS A}-8-314
2, 4,5 6,7, 81 671 Aol o]go] Hi,
Gabriel Network® AH&-31H 2, 4, 61 37] A
o] o]fo] Hr}y 3R AHHIFY HAAE
°F 610m= AAAZE 3000m=z HH3HA =
MZ 7ol e ARAEL e 540l glof
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AE 1HE § A "o oA FoEH

YAt Jd= HHEFH Moran's |

2 omr n oY 2 orr
il

>2.58 ***, >1.96 **, >1.65 *, one tailed >1.65 "

<Table 3> Neighborhod stations of target for
neighboring  definition  method in
Gwangyang bay

Neighborhood stations

Target Fixed Distance Gabriel Network
1 2 2
2 1,3 4,5 6 1, 4,5
3 2,4, 6 4
4 2,35 6 2,35 6
5 2,4,6,7 2, 4,7
6 2,345, 7, 8 4, 8
7 5 6,8 5, 8
8 6, 7,10, 11 6, 10, 11
9 10 10, 13
10 8,9 11, 12, 13 8,9 12, 13
11 8, 10, 12, 14 8, 12
12 10, 11, 13 10, 11, 13
13 10, 12 9, 10, 12
14 11 11

T 7HA W Moran's [ 752 B3k <Table
1>3} <Table 2>o4 714 & ko] Aole} 3t
el 2po]E Hole AF(2010. 08. pH, 2002.
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<Table 4> Neighborhood stations of target for
neighboring definition method in Uljin

Neighborhood features

Target Fixed Distance Gabriel Network
1 2 2, 4
2 1, 3,5 6,8 1, 3,5
3 2,4,5,6,7, 8 2,4, 6
4 3,67 1, 3,7
5 2,36 8 2,6, 8
6 2,3,4,5,7, 8,9 3,5 7 8
7 3,4,6,8 9 4,6,8, 9
8 2,35 6,7 9 5,6, 9
9 6, 10, 7, 8 8,7, 10
10 9 9
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