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CHARACTERIZING POPULATION SPATIAL PATTERNS
AND SPATIOTEMPORAL CORRELATION USING
ONE-DIMENSIONAL SERIES MODELS

Zhou Guofa
(Branch Campus of Beijing Untversity, 100083, Chiu)

Abstract A series of one-dimensicanl (1-D}-series models were developed in this study, in or-
der to characterize the po pulation spatial pattern, the spatial correlation between different
populations, and the spatial correlation between population and it's living environment. The
methods included 1-D spatial sampling, variogram, correlogram, and cross correlogram. The
directional and range properties played a central role in the models. Also, the relationship
among spatial correlation, spatial estimation, and spatio-temporal forecast was studied. Two
examples were introduced in this paper. The first example showed that the 1-D series analysis
method was much better than the classical spatial pattern index methods when they were used
to analyze spatial patterns. The second example introduced how to use the cross correlogram
and time correlogram analyzing population spatio-temporal dynamics.
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Fig. 2 Quantitative distribution of larva of pine cater piliar
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Fig. 3 Variogram of the larva of pine caterpillar
0. 45, 90, and 135 are the azimuth angles of different directions.

&, variogram for original data, b, variogram for rendomized data
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Fig.4 Variaticn of mean, variance, and cluster index along time

Horizontal axis reprasents sempling time. vertical axis represents the values of mean. variance and cluster index.

F1HHT T REEN T BEHNSFER. BRAARNEEN T TETERH,
FEERM | #HOERTEFEE —2aRkE, '

®1 7 RAENHSEEXESRER
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W= SEH H B MR8 HbiE W
Time Spatial pattern Diirections Average patchs radius and other descriptions
1 HIHL REs%
Random Anisotropic
p k) REASH Z=F A4 HE 00°HFRMELE Three directions
Uniform Anisotropic uniformly., one direction random
i L]
3 o od ﬁiﬁ” §=4~5 chs radius | di i
Aggregan anisctropic verage patch's redius is 4 to 5 distance units
CEoE TR RE
4 Strong Slightly ky=3~~4 Average patchs radius is 3 to 4 distance units
sggragated anisotropie
5 xR AP TR b & LR EA B R
Aggregated Anisotropic &y is different for different directions
. ARmE 0K k=t AN BB, B 0T BB K RS
Aggregated nnis:tgropic #. Three direction randomly. 0° single direction aggregated
7 3 EMRHE ho=2~3 B JE Mk . Isorropic sggregated redius 2 to 3 dis-
Aggregared Isotropie tance units
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0%, 45*IE#3E, 901, 135
E-W and NE-SW positive correlated N-S zero correlated, SE-
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1~2(% 1480 FHE HERE

Inlst generation  MNot sigmficantly  Anisotropic

2~ 342D Bk

K k=1
Between lst and  Significsntly &M ﬁ_ﬂi
i Isotropic Apggregation radius is abour 1
2nd generation  correlated
I~ 2 AR
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In 2nd genera- MNegative k=1 aggregation radius is 1

Isotropic
tion correlated P
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Between  2nd  Sigmificantly .
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and overwinter  coreelared
FE @42 . ; .
5~6(RAE) Siemificantl HRRHE 90%, 135" HFHEHX. =1, 0°, 45°FHEEFRHEE, N-§
nificant
Owerwinter 2 y A nisotropic and SE-NW positive, E-W and NE-SW 2ero correlated
correlated
B EEx
B~T(BER ) HH R by=2~3
. Significantly . .
After winter Anisorropie Aggregation radis is 2 to 3 distance units
correlated
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