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Project Summary:

The global concern over allergenic pollen is rapidly growing as it is a vital contributing factor
to allergic diseases such as asthma, affecting millions of people worldwide. As climate change
and urbanization proceed at an accelerated rate, alterations to urban green spaces and plant
species increase the complexity and concentration of pollen, thereby escalating pollen-related
allergic diseases, which have now emerged as a substantial issue for both public health and
the built environment.

This research proposes a novel integration of satellite-based observations, ground-based
measurements, numerical simulations, and environmental exposure models to develop a
holistic “monitoring-modeling-assessment” framework of pollen-induced health risk.

The focus of this study is on the Beijing-Tianjin-Hebei metropolitan region (JJJ) and
Guangdong-Hong Kong-Macao Greater Bay Area (GBA) regions, which serve as a North-South
cohort of two city clusters with contrasting geographies, climates, and urban developments.
First, to generate spatially, temporally, and spectrally consistent seamless data cubes (SDCs)
by fusing Landsat and Sentinel imagery and develop high-resolution tree species mapping.
Second, to integrate these SDCs, tree species maps, and in-situ pollen observations to examine
the relationship between vegetation phenology and pollen dynamics. This will allow the
researchers to establish baseline mappings of pollen concentrations. Third, supported by the
weather forecast model, to simulate pollens’ spatiotemporal diffusions by considering
meteorological conditions and realize near real-time pollen concentration forecasts. Fourth,
using the IPCC "Hazard-Exposure-Vulnerability" framework, to assess urban pollen risk by
accounting for both population and pollen dynamics. Finally, associate medical allergy
incidence data to study the correlation between pollen risk and health outcomes, and devise
optimization strategies to guide interventions for reducing pollen risk.
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