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Abstract

In recent years, wildfires in Nepal led to extremely high levels of pollution in both urban and rural areas.
Unfortunately, there has been limited research on the effects of wildfire smoke. On this note, we explored
how wildfire smoke contributes to the air quality of Nepal using multiple datasets, including datasets from
monitoring stations, low-cost sensors, reanalysis data, and backward trajectories, especially during the
pre-monsoon season (March - May). We found that air quality in Kathmandu (the densely populated
capital city of Nepal) reached hazardous levels, especially in the pre-monsoon season, which even
expanded to rural areas that also suffered from severe air pollution due to wildfire smoke. During a historic
wildfire event in 2021, pollution levels in Kathmandu Valley remained unhealthy (AQI>200) for ten
consecutive days and hazardous (AQI>300) for five straight days. Moreover, a spike in air pollution and
poor air quality occurred in the rural areas of Nepal only during the wildfire season. We observed a strong
correlation between daily active fire counts and valley pollution levels, indicating that nearby fire events
significantly contribute to the pollution. Furthermore, due to the bowl-shaped structure of the valley,
pollution accumulated, with no wind capable of flushing out pollutants, while precipitation helped to wash
down the pollutants. As wildfire smoke greatly affects the health of people and the economy in Nepal, the
conclusion drawn from research like ours may serve as a starting point for the implementation of
legislation aimed at reducing the effects of wildfires and the air pollution they cause. Future studies on
source apportionment and chemical characteristics of the pollutants during wildfire season are crucial.
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