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Table 1 Keyword frequency statistics in Chinese and English literature
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Table 2 Common processing methods of nighttime light data
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Table 3 Common evaluation indicators of emergencies constructed from nighttime light data
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Nighttime Light Remote Sensing Applications in Emergency
Studies: Cases and Progress

LIU Lingcen',ZHANG Qian', WU Feng’
(1.College of Land Science and Technology, China Agricultural University, Beijing 100193, China;
2.Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Emergencies such as natural disasters and armed conflicts have become significant research hotspots
in the global academic community due to their sudden onset and substantial impact. An important research topic
is how to efficiently and accurately assess the effects of these events and monitor the subsequent recovery pro-
cesses. Nighttime light remote sensing, a dynamic subfield within remote sensing, has gained widespread atten-
tion in recent years across socio—economic and environmental studies because of its ability to reflect variations in
human activities on the Earth’s surface. This study systematically reviews the application of nighttime light re-
mote sensing data in Chinese and international research from 2012 to 2022, focusing on three key areas: armed
conflicts, public health emergencies, and natural disasters. The analysis highlights research themes, method-
ological approaches, and interpretative frameworks. Findings indicate that nighttime light data are used to cap-
ture the impacts of emergencies through changes in human activities, the status of public infrastructure, and un-
expected shifts in regional economic development. These data have been extensively applied to assess the spatial
extent, severity, and recovery progress of emergencies, providing robust evidence for governments to formu-
late emergency response and post—disaster recovery strategies. With advantages such as accessibility, relative
objectivity, and strong correlations with socio—economic factors, nighttime light remote sensing supports rapid
and extensive assessment of emergency impacts. Future research should aim to develop nighttime light datasets
with higher spatial and temporal resolution, enhance integration with ground monitoring, socio—economic data,
and other Earth observation data, and establish a more comprehensive system for emergency monitoring and as-
sessment. This would provide more scientific and effective support for emergency management.
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