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CHARACTERIZING POPULATION SPATIAL PATTERNS
AND SPATIOTEMPORAL CORRELATION USING
ONE-DIMENSIONAL SERIES MODELS
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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 berween different
populations, and the spatial correlation between population and it's living environment. The
methods included 1-D spatial salﬁpling. 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 pitiar
a, Original data. b, Randomization of the original data
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Fig. 3 Variogram of the larva of pine caterpillar
0. 45, 99, and 135 are the azimuth angles of different directions.

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

Horizontal axis represents sampling time, vertical axis represents the values of mean. variance and cluster index.
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Time Spatial pattern Diirections Average patchs radivs and orher descriptions
1 .. L1 REa¥
Random Ainotropic
s ok RESH =F S HE 90°HFEMELE Three directions
Uniform Anisotropic uniformly. one direction random
5
3 P od ﬁiﬁﬁ §=4~5 chs radius | di i
Aggregan arisotropic verage patch’s radius is 4 to 5 distance units
ARR FHERR
4 Strong Slightly ky==3~4 Average patchs radius is 3 10 4 distance units
sggregated anisotropic
5 R RN EWEB b FLAFRX AR
Aggregated Anisotropic ky i8 different for different directions
;X AR AL O k=t KA H PR, B 0N MK AR NS
Aggregsted m;mph . Three direction randomly. 0° single direction aggregated
7 3 o R ko=2~3 M7 B Mk . Isorropic sggregated rediue 2 to 3 dis-
Aggregared Isotropic ance units
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