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Remote sensing analysis of gravity-center migration of the aquaculture in the Zhu-
jiang River Estuary

GAO Leil’z, YANG Xiao-meil, SU Fen-zhenl, LIU Yongl’2

(1. State Key Laboratory of Resources and Environment Information System, Institute of Geographical Science and Natural
Resources, Chinese Academy of Sciences, Beijing 100101, China; 2. College of Surveying Science and Engineering, Shandong
University of Science and Technology, Qingdao 266510, China)

Abstract: The Zhujiang River Estuary, the most active region in China's economic development, is experiencing rapid ur-
banization and industrialization, of which effective sustainable use of the funding sources becomes an ultimate goal to develop
and utilize space technology and resources. In this article the authors mined and extracted the farming information with the
same spatial scale and precision based on the analysis of data from the three-phase multi-source remote sensing information of
the Zhujiang River Estuary and conventional survey with classification system and spatial accuracy consistency, to introduce
the model of single land use dynamic index, the landscape fragmentation, and multi-model analysis of spatial information such
as changes in the distribution area statistics and the gravity center. Quantified results show that from 1985 to 2005 aquaculture
area increased from 125.49km? to 345.20km?, 2.75 times as large as that in 1985. The average annual growth rate of aquacul-
ture area was 14.30% between 1985 and 1995, and dropped to 1.32% after 1995. In the past 20 years from 1985 to 2005, the
fragmentary degree of aquaculture area gradually increased from 0.000015 to 0.002824. The change of aquaculture area pre-
sented regional differences for the five cities in the Zhujiang River Estuary. The growth rate in Guangzhou, Dongguan and
Zhuhai City kept going up, with quite large difference among them; but for Zhongshan and Shenzhen, the growth rate dropped
after a period of increment. Comprehensive analysis leads to the conclusion that the gravity center of the aquaculture areca
migrated to the northwest in the whole.
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Fig. 4 Flow chart of aquaculture extraction by multi-source
spatial information

113°35"

113°40" E

22°30'

22°25'

Fig. 5 Performance of the aquaculture area by multi-
source spatial information

2.2
, 2005
2005 s 1980
1995 1:10
1) 1:10
ArcGIS Eliminate

b



38 Vol. 29, No. 3 / May, 2010
2) 1:10 ;Q
ArcGis  Dissolve
3) )
100m (24,
2]
3 -
1980 1990 n
Xy =2 (Cyi x Xy )/th,
2000 3 =
n
Z(Ctl XYtI)/ZCtI
i=1 i=1
) Xi Yt t
( o) ; Cii t [
5 Xii Y t I
CRHRE ) ROWREE | SRR
| BAEMEO | | BHEN® | | AELTERAG |
e 0 Aulniiai 3.1
____________ D 1980 1995 2005
| BRI A JRACF R T ORI 2E MR A 17 8 35781 i ( 2 3),
““““““““““““““““ 1985—2005 ,
6 1985
Fig. 6 Multi-model analysis in the aquaculture area ) )
125.49km 2005 345.20km", 1985
s 1985 7.57%
[2-3] 1995 15.52%, 2005
17.19% 1985 1995
17.939km’, 14.30%; 1995
s _s 1 , 19952005 4.032km?,
_ >
S = a X?XIOO% 14.30% 1.32%
a
Sb Sa ) 20
ST .S , 10
7
F2 19852005 FEHIOFEXEINE
[2-3] Tab. 2 Area of aquiculture in the Zhujiang River Es-
tuary (1985-2005)
’ 1985 1995 2005
/km® 125.49 304.88 345.20
/km? 1657.32 1964.33 2007.80
, 1% 7.57 15.52 17.19
’ £3 19852005 EHINBEHHFEXEARLTH
> Tab. 3 Change of aquiculture area in the Zhujiang riv-
, er estuary (1985-2005)
1985—1995 1995—2005
Fi=(ni-1)/Q /km® 17.939 4.032
1— ]
% 14.30 1.32

Fi i 5 N i




39

113°20" 113°40" 114°00" E 1]3:"20’ 113°40" 114°00" E 1 l3|°20’ 1 I3:°40’ 114°00" E
r * ry % i T #*
23°00' 23°00'f to 23°00'f L
N M " N Mo N Mol w
SR AN v
- ) _"-'d:'- . 5 2 :L:‘*"':-
- L= NY S
22°40' . 22°40F - iy \ S| 220407 - :gq- ok
G L L : £ .
{ . \t \s‘ . S y
W 1 ) i %
Y ol #r
22°20't 3 22020+ 22°20't '
% ? * 2 it
h ﬁ b 2 {Q ':'
LB Y o a o B
@ 70 a."‘g, i . ‘; i
1% 1 : 7 3‘? 1
22°00'} 22°00'k 22°00r} s
7 1985—2005
a. 1985 ;b.1995 ;c.2005
Fig. 7 Spatial distribution of aquiculture in the Zhujiang River Estuary (1985-2005)
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Fig. 8 Aquaculture areas of five cities in the Zhujiang River Estuary
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