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Abstract; Studying the carbon process and clarifying the impact of energy on the carbon cycle, can provide a reference for
the formulation and implementation of carbon emission reduction policies, especially in urban areas. In this study, we
estimated the carbon storage and flux in Beijing from 2005 to 2014 based on the urban carbon cycle model and analysed the
impact of energy on the urban carbon cycle using the energy carbon effect index. The results showed that the artificial carbon
storage was the main driving force for the increase in the total carbon storage in Beijing. Horizontal input was the main
carbon input in Beijing indicating that the development of Beijing strongly depended on the materials supplied from external
environment. Vertical output was the main carbon output in Beijing in the form of energy consumption. The carbon flux
related to energy activities accounted for the total carbon flux in Beijing, namely the carbon effect of energy, was as high as
79.46% in 2006, then the ratio began to show a trend of fluctuating decline. The greatest impact of energy on Beijing's
carbon cycle was from a vertical output direction, followed by a horizontal input direction. Therefore, strengthening the
regulation and management of vertical carbon flux and horizontal carbon flux would be needed for city construction to lower
carbon emissions. At the same time, it is important for Beijing to protect natural vegetation and increase ecological land area

to enhance the city’s carbon emission reduction capacity.
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Table 2 Main items of the urban carbon storage in Beijing from 2005 to 2014

4E0 Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
JA# R Sum of carbon storage 19095 19234 19352 19479 19636 19766 19896 20021 20212 20375
FI SR fif Natural carbon pool 17967 18001 18035 18052 18080 18105 18133 18201 18276 18341
SRR
8 ““*Em&%i ) 2187 211 2247 2264 2380 2406 2432 2495 2585 2649
Carbon stored in natural vegetation
- $ERR A Carbon stored in soil 15752 15763 15760 15757 15673 15671 15672 15672 15673 15675
AR , 28 27 ) 31 27 28 29 34 18 17
Carbon stored in water bodies
N HBA# R Artificial carbon pool 1128 1233 1317 1427 1556 1661 1763 1820 1936 2034
% B
bﬁ?ﬁiiﬂﬁiﬂ%_ﬂ 125 146 149 151 198 201 204 210 215 258
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Carbon stored in humans and animals
HSIBRAE R Carbon stored in buildings 863 948 1026 1132 1213 1313 1412 1461 1571 1625
H N Ty
R B 115 116 117 118 118 119 119 120 121 121
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Fig.1 Change in proportion of carbon storage in Beijing from 2005 to 2014
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£3 20052014 ERRBHTHHNEELETE/ (10 Tg)
Table 3 Main items of the urban carbon input flux in Beijing from 2005 to 2014

A Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
BB Sum of carbon output flux 7679 8215 8070 7592 7954 7712 7136 7300 6731 6879
3 Alll‘ E=N
ﬁﬁﬁﬁ%u. L 6897 6899 7188 6819 7039 6874 6372 6461 6062 6283
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F{b%(ﬁﬁﬁ%ﬁbﬂz . 5850 5832 6096 5823 5967 5785 5422 5502 5086 5291

Carbon emitted from energy consumption
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b
7“2‘552}%?1}5@( . 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
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bR HE
E]MS%%E%L E‘WHFE%( . 21 24 26 31 37 35 35 35 38 42
Carbon emitted from solid waste disposal
~: |\ I
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Carbon emitted from waste water

N7 L E
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Horizontal carbon output flux
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Carbon output through energy
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Fig.2 Change in various carbon inputs in Beijing from 2005 to 2014
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Fig.3 Change in various carbon outputs in Beijing from 2005 to 2014
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Table 4 Main items of the urban carbon output flux in Beijing from 2005 to 2014

) Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
SABRERA Sum of carbon input flux 5270 5858 5691 5710 5858 5582 5933 6064 5668 5534
A ) v L
EEBRAER 1648 1571 1566 1589 1620 1588 1604 1581 1550 1467
Vertical carbon input flux
WA VAN 13 1A
BOLA AR &M . 755 770 782 789 828 837 846 869 899 933
Carbon absorbed during photosynthesis
RAE AR A B
7! 77 761 777 7 72 7 2. 11
Carbon absorbed during the crop growth period 870 8 6 6 8 3 689 628 3
U T
23 23 23 23 23 23 23 23 23 23
Carbon absorbed by water bodies
L FES | S B
7JG.:®%MA1E$ . ; 3622 4287 4125 4121 4238 3994 4329 4483 4118 4067
Horizontal carbon input flux
&by A
Hb//}?ﬁ)’%&)\ 3411 4073 3900 3885 3993 3739 4072 4228 3843 3770
Carbon input from energy
Yored A
@.m%ﬁ%%a/\. . . 70 63 58 58 64 59 61 56 60 75
Carbon input from building materials
= H ; A
%,ﬁﬂ@%ﬁf}%ﬁu/\ . 16 23 20 22 22 26 24 24 29 25
Carbon input from furniture and books
BWBRHIA Carbon input from food 125 128 147 156 159 170 172 175 186 197
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Fig.4 Change in carbon input, output and net flux in Beijing

from 2005 to 2014
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Fig.5 The impact extent of human activities and energy on the Fig.6 The impact extent of directional energy on the urban
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