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Artificial nighttime lights, emitted from residential, industrial, commercial and entertainment areas, and captured by satellites, have proven to be a reliable proxy for on-ground human activities. Since the end of the 1990s, nighttime light data have been used to monitor population concentrations and to assess the economic performance of countries and regions (see, for instance, [1,2]). Since then, studies of this kind have been increasing in an avalanche-like manner, and with nighttime lights being used as a proxy for even more sophisticated things. The reason is that nighttime light data are indeed a very promising tool to catch the patterns of human activities remotely. Specifically, these data are nowadays available for each day and each point on the Earth, thus being more advantageous than traditional estimates, which might be scarce and irregular (due to time-consuming analysis, as in the case of defining the commuting rates), non-unified (due to different national reporting standards), or confidential (due to security reasons or illegality, as in the case of shadow economies).



In the current Special Issue, we have collected ten recent examples for the successful usage of nighttime light data in a variety of socio-economic tasks, for which traditional direct techniques are either inapplicable or inefficient. Thus, Mohammad Reza Farzanegan and Sven Fischer [3], proceeding from the lifting of the international sanctions, proposed using nighttime light data to estimate and model the level of the shadow economy in Iran. John Gibson and Geua Boe-Gibson [4] used DMSP/OLS and VIIRS/DNB nighttime light data to assess their association with disaggregated GDP for various industries at the county level in the USA. Haoyu Liu with co-authors [5] demonstrated the substitution of time-, money-, and labor-consuming GDP data at a county level in the Chinese Mainland by nighttime lights, combined with daytime remote sensing data. VIIRS-provided nighttime lights were used by Nils B. Weidmann and Gerlinde Theunissen [6] to substitute hard-to-measure and rare data on local economic inequalities in the countries of the Global South. Bingxin Qi, Xuantong Wang, and Paul Sutton [7] combined populational data with the data of nighttime lights to model comparable estimates for educational inequality globally at the national level. Dan Lu, with co-authors [8], using the example of Chongqing municipality in China, proposed an approach to model—via DMSP/OLS and VIIRS/DNB nighttime light data—population dynamics in an agricultural mountainous region. The rest of the studies in the Special Issue are devoted to using nighttime light data for identifying urban extent. Thus, for this purpose, Yuping Wang and Zehao Shen [9], proceeding from the example of eleven urban districts of Nanjing, China, applied a threshold-based Kernel Density Estimator to Luojia 1-01 and VIIRS-provided nighttime light data. Feng Li, with co-authors [10], combined Luojia 1-01 nighttime light data with the Normalized Difference Vegetation and Water Indices to extract data from the urban areas in four capital Chinese cities. Ding Ma with co-authors [11] compared the hotspots, extracted for 20 major Chinese cities, alternatively from the OpenStreetMap platform and VIIRS-provided nighttime light data. Finally, Nataliya Rybnikova with co-authors [12], using the example of two European countries, proposed the substitution of the time-consuming mechanism of identifying functional urban areas by optimal thresholds of VIIRS-provided nighttime lights.



We believe that the herein-presented analyses will be useful both for the research community and decision-makers, aiming to better understand the patterns of regional economic development and to design more informed policies. Besides, current studies may provide important insights for engineers, developing and launching satellites for nighttime remote sensing. Specifically, most of the studies in the field (including those of the current Special Issue) use panchromatic data, whereas the potential of multispectral imagery is not fulfilled due to the low availability of the corresponding data.
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