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Table 1 Basic information of international authoritative carbon emission database
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Fig. 1 spatial distribution of night light images in China
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Table 2 An indicator system for provincial allocation of carbon emissions at national level
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Table 3 Carbon emission prediction model based on TDN values extracted from built-up areas of China’s provinces and

historical carbon emissions from 1997 to 2014
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Table 4 Mean absolute percentage error of provincial estimated carbon emissions and carbon emissions allocated from
international databases in 2015~2017( MAPE, %)

A IEA EDGAR EIA CEADs A1y IEA EDGAR EIA CEADs
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Fig.3 Comparison of carbon emissions allocated to provinces from the international databases and

estimated provincial carbon emissions in 2015~2017
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The Accuracy of Nighttime Light Data to Estimate China’s
Provincial Carbon Emissions: A Comparison with Carbon
Emissions Allocated by International Carbon Database

Liu Xianzhao, Yang Xu
(School of Earth Science and Space Information Engineering, Hunan University of Science and Technology,
Xiangtan 411201, China)

Abstract: Fast and accurate access to provincial carbon emission data is the premise of real-time development of
differentiated carbon emission reduction policies. Based on the DMSP/OLS and NPP-VIIRS night lighting da-
ta, the statistical data comparison method was used to extract the total nighttime light value (Expressed by
TDN) of provincial built-up area in China's mainland (excluding Tibet) from 1997 to 2017, and the carbon
emission prediction models of provinces were established by using the TDN values of 1997 to 2014 and the car-
bon emissions in the same period. Then, the TDN value from 2015 to 2017 is used as the independent variable
to estimate the carbon emissions of China's provinces; at the same time, the total carbon emissions of China
published by four international authoritative databases (IEA, EIA, EDGAR and CEADs) are allocated to each
province by using entropy method and carbon emission allocation model. Finally, the estimated results are com~-
pared with the provincial carbon emission values assigned by four typical carbon databases. The results show
that the estimated provincial carbon emissions are generally consistent with the allocated provincial carbon emis-
sions, and the Mean Absolute Percentage Error (MAPE) is only 6.45%~9.12% . Meanwhile, the provincial
carbon emissions estimated based on night light data are closer to the carbon emission values assigned by IEA
and ETA databases. The estimated and allocated carbon emissions of each province fall near the 1: 1 line; the
MAPE value of a single province varies from 0.68% to 14.85%, and the MAPE values of most provinces are
within 10.0%. The above results prove the feasibility and accuracy of estimating provincial carbon emissions by
extracting TDN values based on night light data.

Key words: Night lighting data; Carbon emission estimation ; International carbon emission database



