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Abstract

This study aimed to develop a PM;s air quality forecasting system in Bangkok using near real-
time emission estimation approach for on-road traffic and biomass open burning sources leading to short
term mortality forecasting through a Generalized Linear Model (GLM) for Bangkok, Thailand. The on-road
traffic emissions were estimated using GPS traffic probes comprising 2,457 samples and traffic analyzer
software installed with 100 CCTV to identify vehicle speeds and traffic compositions. The selected traffic
data were analyzed by integrating them with traffic model data from an extended Bangkok Urban Model
and near real-time on-road traffic volume and vehicle kilometers traveled in accordance with speed-
dependent emission factors. The biomass open burning emission was calculated using active fire data and
its fire radiative power from available near real-time satellite sources including MODIS and VIIRS covering
the lower Mekong subregion. Accordingly, the WRF-Chem model was employed for a three-day PM, s air
quality forecasting system with a two-kilometer grid distance, and the model results demonstrated
compliance with gold standard criteria as verified against data from ambient air quality monitoring
stations. While inputs for the GLM included observed data on all-cause mortality from National Health
Security Office and monitoring data on PM,s concentration, wind speed, temperature, relative humidity,
and associated climate condition of heat index analyzed from the observed data of Pollution Control
Department and Thailand Meteorological Department. These were performed the analysis of risk
coefficient (B) for the short-term PM, s exposure on mortality through Poisson regression. The forecasted
next three-day PM, s air quality was used as input for the GLM to simulate short-term mortality resulting
from PM;. s exposure. Accordingly, the results of GLM were represented as the Relative Risk of mortality
from changes of forecasted PM, s levels in Bangkok and reported integrated with the mobile application
platforms for warning the community.
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