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Abstract: Population dynamics is the important field of ecology, but analytic approaches did not really be-
gin until the 1920s and 1930s. The early studies, which are usually in spatially homogeneous conditions
have been useful as tools in the management of fisheries, and other resources.

Historically, studies of population dynamics have concentrated on changes through time; patterns
across spatial dimensions remain largely unexplored. The complexity and difficulty of handling multidimen-
sional data has perennially hindered researchers in their quest to understand spatial phenomena.

Recent development of two technologies has opened up new avenues for analyzing spatial patterns in
insect populations: (1) geographic information systems (GIS), and (2) Geostatistics. Geostatistics em-
phasize particularly on spatial structure analysis and modeling, interpolation of regional variable, while
GIS is used to spatial display and query, factors analysis, visualization of spatial modeling, etc.. There is
a trend of integration of the two methods in the future. Neither are spatio-temporal analysis and modeling
different from time series, nor single spatial series analysis. It is the kind of compositive analysis that has
ordinary statistical method and has also particular spatio-temporal analysis methods. They are not unrelat-
ed; on the contrary, they are interinfiltration and complementary. As a case study of management of Chilo
supprealis (Walker) in Zhejiang Province, we introduced principally three aspects study approaches and
their applications in the article, these methods are spatio-temporal analysis, spatio-temporal modeling and
Web GIS study, which ArcView GIS 3.1 is used to act as the primary analytical tool.

In the spatio-temporal analysis of population dynamics, some elementary approaches are as follows:
(1) Query and display of spatial and its attribute information. (2) Extraction of spatial and its attribute in-
formation. (3) Thematic maps and its dynamic analysis. (4) Analysis and evaluation to susceptive habitat
of insect pest. (5) Spatial information statistics.

Spatio-temporal modeling includes simulation of spatial distribution and its temporal reasoning. Simu-

lation of spatial distribution pattern can be done by interpolation; temporal reasoning can be simulated by
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linking with GIS.

We often fall across the problem of data insufficiency in spatial analysis, it is the great difficulty, es-
pecially in large-scale, but interpolation can deal with this problem withal. Spatial interpolation is one of
the important functions and also the base of estimation, distribution modeling, which makes up the short-
age of data.

The integration of GIS and simulation model is the new field and trend in the study of population dy-
namics. GIS can exert functions in three aspects in this field: (1) Analysis of spatial dynamics and model-
ing by function of GIS software. (2) Building of statistical GIS model by thematic maps from environmen-
tal, meteorological, cultivation system, pest variables. (3) Building of Coupled GIS/Simulation modeling.

At present, the integration of GIS and simulation model is applied mostly to the spatio-temporal mod-
eling and forecasting in regional population dynamics. GIS will play particular roles in regional forecasting:
(1) Consideration by variational probability. Prediction to entire region by probability integrating key fac-
tors. (2) Building forecasting modeling based on grid and extend temporal series to space. Therefore, the
study results of time series can be applied completely to regional forecasting according to needs. (3) Fore-
casting to each point and then interpolation among these points. These approaches can be linked with GIS
by control programme.

Web GIS is another important tool in population dynamics study. It is the kind of new Internet tech-
nology with GIS function. Its primary characteristic is query and analysis of spatial information by web.
Owning to popularization of Internet and its structure based on client / server, Web GIS can be used at the
same time by multi-user who need not purchase costly software.

In China, it needs to do more work for building Web GIS in pest management, comparing to other
fields such as soil management. Now computer, local area network and Internet are not setup and database
management system has not been built yet in each forecasting stations, information is transferred by files,
telegraph, telephone and faxes, this has not been able to adapt to the practice of pest management and
need of information era. In Integrated Pest Management, it is essential to build local area network and de-
velop Web GIS in order to monitor pest dynamics and share real-time information in different scales. This
system, which can promote transferring speed of information, increase greatly information capability and
remarkably improve efficiency, will change ultimately traditionary forecasting system.

Populations always exist in spatio-temporal variant environment, so we should take into account syn-
chronously time and space. The integration of spatial dynamics with temporal dynamics of population is the
trend of population ecology. With development of spatial analysis technology based on GIS, the current
studies on spatio-temporal dynamics are as follows: (1) Building of GIS database. (2) Simulation technol-
ogy of visualization by GIS. (3) Development of real-time monitoring and forecasting system based on In-
ternet.
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