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Abstract The energy consumption and demographic data in Jiangsu Province have been exploited to estimate the
anthropogenic heat emissions over Jiangsu Province. The spatial and temporal variations of anthropogenic heat emissions
and their possible changes in the future are analyzed. Results show that the annual average anthropogenic heat flux in
Jiangsu Province has been continuously increasing since 1990. The mean value averaged over Jiangsu Province increases
from 0.59 W/m? in 1990 to 2.85 W/m? in 2013. The spatial distribution of anthropogenic heat flux is inhomogeneous, and
the emission flux in southern Jiangsu is higher than that in northern Jiangsu. High emissions usually occur in urban areas.
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In 2010, the regional average value of anthropogenic heat flux over Jiangsu is about 2.5 W/m?. The high values over urban

areas in southern Jiangsu are greater than 10 W/m?, while those in urban areas in northern Jiangsu are larger than 5 W/m?.

The anthropogenic heat emissions over all urban areas in Jiangsu Province have been steadily increasing. After 2002, the

increasing rate accelerates and reaches up to 2 W m > a . Based on the present trends of energy consumption and

population growth, the mean anthropogenic heat flux over Jiangsu is projected to be 5.7 W/m? and 9.1 W/m? in 2030 and

2050, respectively. The above results imply that anthropogenic heat emissions may exert significant influences on regional

climate and air quality in East China.
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Fig. 1 Temporal variations of area average and maximum of mean annual

anthropogenic heat fluxes over Jiangsu Province
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Fig.2 The curve from the Mann-Kendall method for the variation of anthropogenic heat emissions in Jiangsu Province

F1 IHFETL. XBERMEREFTHESEMALNR

BERHENGLL

Table 1

transportation, and living consumption in Jiangsu Province
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EA Wm? b Wm? di ks Wm? HEE
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2004 1.01 75.7% 0.08 5.9% 0.08 5.6%
2005 1.29 78.9% 0.08 5.0% 0.10 6.2%
2006 1.41 77.4% 0.09 4.7% 0.11 5.8%
2007 1.59 79.4% 0.10 4.8% 0.12 5.8%
2008 1.67 78.6% 0.11 5.1% 0.13 6.3%
2009 1.77 78.5% 0.11 5.0% 0.15 6.5%
2010 1.89 77.5% 0.13 5.4% 0.17 7.1%
2011 2.02 77.6% 0.14 5.4% 0.18 6.8%
2012 2.08 76.5% 0.15 5.7% 0.20 7.4%
2013 2.14 75.1% 0.15 5.3% 0.23 8.2%
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Fig. 3 Spatial distributions of anthropogenic heat flux over Jiangsu Province in 1995, 2000, 2005, and 2010
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Table 2 The annual mean anthropogenic heat fluxes in the
urban areas of the major cities in Jiangsu Province

AR FAE G Ul /W m
M 1990 1995 2000 2005 2010 2030 2050

i M 288 466 575 1234 2031 49 78
Mis7q 144 218 251 5.01 7.67 18 28
Ex# 078 115 1.29 2.51 3.74 9 13
FEpnd 504 773 9.02 1829 2837 67 105
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TR 317 501 602 1256  20.10 48 76
RN 3.65 512 546 1011 1433 32 50
T 297 495 695 1426 1601 35 53
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