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Spatial-temporal Distribution Modeling of Population and its
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Abstract. The distribution of population is spatially uneven. People’ s daily commute and long-term migration
further result in dynamic distribution of population. The spatial-temporal variation in population forms the basic
characteristic of population exposure, which is of significant importance for disaster risk assessment and manage-
ment. There are two ways to simulate the spatial-temporal distribution of population, namely, the dasymetric map-
ping of population census data and individual geo-information mining. The dasymetric mapping of population census
data is an important field in demographic research and population exposure assessment recently. It includes average
allocation, grid-point interpolation, factor-weighted analysis, population distribution theory method and remote
sensing-based estimation, among which factor-weighted analysis and remote sensing-based estimation are most pop-
ular. In the era of big data, individual geo-information mining provides an emerging way to monitor and simulate
population distribution and population exposure to natural disaster. Individual geo-information mining mainly focu-
ses on two data sources, namely, crowd-sourcing geographic data and cell-phone-based spatial information. Based
on the review of above methods, this paper further discusses their applications in natural disaster risk analysis, risk
management and emergency management. Finally, it argues that future research should combine the dasymetric
mapping of population census data with individual geo-information mining to construct a dynamic database of popu-
lation exposure with high spatial-temporal resolution and multi-level vulnerability. Special attentions should be paid
to spatio-temporal urban population and vulnerable groups in developing such a database, e. g. the elders,
women, children, persons with disabilities and migrants, who are more vulnerable to hazards and diseases.

Key words : population density meshing; individual spatial-temporal marker; temporal and spatial distribution
of population; the population of hazard bearing body; disaster and risk management



