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Spatio-temporal distribution pattern and influencing factors of carbon emission in the Yellow River Basin QI
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Abstract: Based on long-term sequnence nighttime light datasets,the carbon emissions were estimated at city
level in the Yellow River Basin from 2000 to 2019,and spatio-temporal distribution pattern and influencing factors of
carbon emissions were discussed. Results were as follows: (1) from 2000 to 2019, carbon emissions in the Yellow
River Basin showed an increasing trend, but the growth rate slowed down. High and middle-high areas mainly
distributed in Shanxi, Shandong, Shanxi-Shaanxi-Mongolia junctional areas, provincial capital cities and their
surrounding areas. Low and middle-low areas mainly distributed in Qinghai, Gansu and Sichuan. (2) From the
perspective of temporal trend,7 prefecture-level cities grew great rapidly,15 grew quite rapidly,55 grew moderately,
and 38 grew slowly. (3) Carbon emissions in the Yellow River Basin showed spatial agglomeration but the
agglomeration was weakened as time. High-high areas mainly distributed in most of Shandong,south of Shanxi and
Shanxi-Shaanxi-Mongolia junctional areas,but the range was shrinking. Low-low areas were mainly located in Gansu,
Qinghai and Sichuan. (4) Three factors had significant impact (p»<(0.01) ,ranking as GDP, the second industrial GDP
percentage and annual resident population. Nevertheless, the interaction of the three factors was greater than any
single one. It was suggested that:Shandong, Shanxi, Shanxi-Shaanxi-Mongolia junctional areas should be the key areas
for carbon emissions reduction;it was necessary to establish a regional cooperation mechanism;green growth of GDP
should adopted.
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Table 1 Low heat output and carbon emission based on
low heat output of fuels

ReIR H; of
JE 20 908.42 MJ/t 26.37 g/MJ
YEAE I 26 344.08 MJ/t 25.41 g/MJ
FExR 28 434,04 MJ/t 29.50 g/MJ
R ESX 179 812.98 MJ/H m?3 13.58 g/M]
TR 41 816.84 MJ/t 20.10 g/MJ
bR 43 069.64 MJ/t 18.90 g/MJ
S 43 069.64 MJ/t 19.60 g/MJ
Sewh 42 651.07 MJ/t 20.20 g/M]J
SRR 41 816.84 MJ/t 21.10 g/MJ
WA WA 50 179.62 MJ/t 17.20 g/MJ
P 45 996.76 MJ/t 18.20 g/M]
KRR 389 306.96 MJ/JT m?® 15.30 g/M]
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Carbon emissions at city scale in the Yellow River Basin
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Fig.2 Types of carbon emissions growth at city scale in the
Yellow River Basin
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Table 2 Global spatial self-correlation analysis results
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Fig.3 Local spatial correlation maps at city scale in the Yellow River Basin
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Table 3 Single factor detection results
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Table 4 Interactive detection results
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