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Fig.2 The correlation between VIIRS’s TNL and the number of enterprises, the number of employees,

the total revenues, and the total fixed assets
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The Ability of Nighttime Imagery in Monitoring Economic
Activity in Different Scales

Chen Shili', Chen Haohui’, Li Xun**

(1. School of Earth and Space Sciences, Peking University, Beijing 100871, China; 2. Data61, Commonwealth Scientific
and Industrial Research Organization, Melbourne, 3008, Australia; 3. School of Geography and Planning, Sun Yat-sen
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Abstract: This study uses linear regression model to explore the scale threshold of the prediction of social and
economic activities by nighttime data (NPP-VIIRS) from multiple scales such as city, town, and grid in Guang-
zhou. The third national economic census data is the number of enterprises, employees, total revenues and as-
sets of the enterprise. Furthermore, the research establishes 19 scales, applies Shannon’s information entropy
and the index of dissimilarity to analyzes the different precisions of nighttime data in different scales to eco-
nomic activities from the aspects of diversity, and the balance of industrial structure in the study area. The res-
ults show that the R’ of nighttime data and total revenues is 0.20 in 0.5 km scale. As the scale increases, the
forecasting ability is more grounded. The predicted value in the town street scale is 0.63. It began to stabilize
and R’ was 0.8 above 35 km scale. In addition, the industrial structure in the study area is characterized by unity
and uneven development at a scale of 0.5 km. With the increase of the scale, the industrial structure in the study
area has gradually become more diverse and balanced. The outcomes demonstrate that nighttime data can pre-
dict economic activities at various scales, and there still exist thresholds for the scale of prediction accuracy.
This has guiding significance for understanding the regional industrial structure and optimizing the industrial
structure of each region.

Key words: nighttime imagery; economic census data; linear regression model; shannon entropy; index of dis-
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