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Spatial structure analysis and distribution simulation of Therioaphis trifolii population based
on geostatistics and GIS. ZHANG Rong'> LENG Yun-fa> ZHU Meng-meng® WANG Fang’
"College of Agriculture Ningxia University Yinchuan 750021 China Institute of Plant Protec-
tion Ningxia Academy of Agricultural Sciences Yinchuan 750002 China Institute of Geographic
Sciences and Natural Resources Research Chinese Academy of Sciences Beijing 100101  China . -
Chin. J. Appl. Ecol. 2007 18 11  2580-2585.
Abstract Based on geographic information system and geostatistics the spatial structure of Therio-
aphis trifolii population of different periods in Yuanzhou district of Guyuan City the southern Ningx-
ia Province was analyzed. The spatial distribution of Therioaphis trifolii population was also simula-
ted by ordinary Kriging interpretation. The results showed that Therioaphis irifolii population of dif-
ferent periods was correlated spatially in the study area. The semivariograms of Therioaphis trifolii
could be described by exponential model indicating an aggregated spatial arrangement. The spatial
variance varied from 34. 13%-48. 77% and the range varied from 8. 751-12. 049 km. The degree
and direction of aggregation showed that the trend was increased gradually from southwest to north-
east. The dynamic change of Therioaphis irifolii population in different periods could be analyzed in-
tuitively on the simulated maps of the spatial distribution from the two aspects of time and space.
The occurrence position and degree of Therioaphis trifolii to a state of certain time could be deter-
mined easily.

Key words Therioaphis irifolit  geostatistics geographic information system spatial structure
simulation.

14 24

GIS

322

* NXIC2006009 .
® % . E-mail zhangrong_nx@ yahoo. com. cn

2006-12-04 2007-08-15 s



11 GIS

2581

25

26-79 1226

GIS

21 25

Medicago sativa

Therioaphis

tr?folll 110 18-19
2005 12

25%.

GIS

23

2.1
14

61% 6

1470 ~2 880 m
3 505.91 km’ 31.1%.
350 mm

326.5 mm 7C ~9 C.

LHE

Qiying iy
Rk Haton
Heicheng pr
= %ﬁé
Sanying ]
LEE :
Touying EIT%
R Guanting
Pengpu
HZo ms

Hechuan
chry

& 1

E %] Legend

1440 ~1600 m
| 1600~1800 m
7 1800~2000 m
B 2000~2200 m
B 2200~2400 m
B 2400~2600 m
B 2600~2880 m
S4A5 Town
boundary line

1
Fig.1 Digital altitude map of Yuanzhou.
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Fig.2 Distribution of sampling points.
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mean square error RMSE nary Kriging interpolation 2005
average standard deviation Model Mean
Sampling type Mean  RMSE  Average Std RMS
mean Std date error standard Std
RMS Std | s deviation
t 06. 04 3.86 1524 1453 -0.0045 1.057
Spherical
-1.48 1480 1403 -0.0011 1.043
Exponential
-11.21 1603 1445 -0.0085 1.094
Gaussian
-2.97 1517 1393 -0.0039 1.084
Circular
06.28 -5.20 981 1065 -0.0050 0.935
Spherical
-2.40 976 1062 -0.0028 0.934
Exponential
-9.00 986 1037 -0.0077  0.968
Gaussian
-7.40 987 1068 -0.0069 0.937
2.3.3 Circular
Krig- 07.15 4.07 783 687 0.0065 1.133
. Spherical
ing
3.04 781 681 0.0055 1.131
Exponential
o 6.18 794 703 0.0088 1.131
Krlglng Gaussian
Ordinary Kriging 409 784 684 0.0065 1.137
13 20 Circular
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Tab.2 Model parameters of semivariograms and spatial
pattern for 7. trifolii at different time 6 4
Date Model Range  Nugget  Sill Pattern
type a km Cy Cy+C  Variance 1 000 . m?
Cy/
Co+C 40% 2 000 ~
%
06. 04 8.751 0.157 0.460  34.13 4400 - m~’ 4 400
Exponential Aggregation 5
06.28 12049 0.723  1.501  48.77 ~8000 - m~ <1 500
Exponential Aggregation
07.15 ) ) 8.751 3.896  8.446 46.13 ) m
Exponential Aggregation 1 000 . m-2
-2
2005 6 4 >2 000 m 500 ©m
34.13% 6 28
8.751 km  3a 500 - m
8.751 km 6 28 500 ~5797 - m”’ 70%
12. 049 km 1000~4400 - m>.7 15
3b 48.77% .7 15 1 000 ~
2000 - m™ 1000 - m™
8.751 km 3¢
46. 13% C, C,+C 250 - m~’
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