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Inter—annual Variations of the Carbon Footprint in Beijing Tianjin and Hebei Agro—ecosystem
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Forestry and Fruit Trees, Beijing 102206, China; 4.Department of Economics and Management, Beijing University of Agriculture, Beijing
102206, China)

Abstract : Based on the integration of Beijing, Tianjin and Hebei, we investigated inter—annual changes in carbon footprint from 2005 to 2014
in the agro—ecosystem of suburban Beijing Tianjin and Hebei. Our findings indicated that: (1)Carbon sink decreased 6.6 percent annually.
The average annual carbon storage amount was 4 855 000 tons, with food crops constituting the highest proportion; (2 )Carbon emission in the
system showed a gradually decreasing trend, with agricultural chemicals as significant contributors. The annual average carbon emission was
7 278 000 tons in the Beijing Tianjin and Hebei farmland ecosystem. The largest amount of carbon emissions came from agricultural
chemicals, nitrogen ( from fertilizer ) was the biggest contributor; (3 )The average carbon footprint was 1 612 000 hm? in the Beijing Tianjin
and Hebei farmland ecosystem and showed a decreasing trend along with an ecological surplus of carbon.
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Table 1 Economic coefficient water content of economic yield and C absorption rate of major crops
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Figure 1 Carbon sequestration function of farmland ecosystem in

Beijing Tianjin and Hebei from 2005 to 2014
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Table 2 Carbon emission coefficient of farmland ecosystem
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Figure 2 Interannual variability of carbon sinks of farmland ecosystem in Beijing Tianjin and Hebei
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Figure 3 Interannual variation of carbon emissions from farmland

ecosystem in Beijing—Tianjin—Hebei Region
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Table 3 Distribution of carbon sequestration ratio of various crops in Beijing—Tianjin—Hebei Region from 2005 to 2014( % )

AW 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Ml
REEY) 78.9 79.7 79.8 79.4 81.4 80.5 81.0 80.6 80.3 80.0 80.2
ZTAEY) 10.1 10.3 10.1 10.6 8.3 9.0 8.7 8.9 9.4 9.3 9.5

fiiea 11.0 10.0 10.0 10.0 10.3 10.5 10.4 10.5 10.4 10.7 10.4
R 4 2005—2014 FRFEMX ZLRAEWERELL G5 (%)
Table 4 Distribution of carbon sequestration ratio of various food crops in Beijing-Tianjin—Hebei Region from 2005 to 2014(% )
REEY) 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 SE4
INFE 46.6 45.2 443 44.5 44.6 43.8 42.7 43.7 43.7 45.1 44.4
Tk 459 48.4 50.2 49.7 50.5 50.9 51.9 50.8 50.9 49.6 49.9
"F 1.4 1.3 1.1 1 1.1 1.1 1.2 1.1 1.2 1.2 1.2
[ 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.2 0.2
HAth sy 0.2 0.1 0.1 0.1 0.2 0.2 0.2 0.6 0.6 0.5 0.3
FES 3.4 2.8 2.5 2.6 2 1.9 1.9 1.7 L5 1.7 2.2
B 2.1 2 1.7 2 1.5 1.9 1.9 2 2 1.8 1.9
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Figure 4 Interannual variability of carbon emissions from farmland ecosystem in Beijing—Tianjin—Hebei Region
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Table 5 Percentage of carbon emissions from various agricultural chemicals in the Beijing—Tianjin—Hebei agro—ecosystem from 2005 to 2014

gl gk 5, 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 S
Aeae 753 75.5 75.2 74.6 743 74.6 74.2 73.9 72.9 729 743
V&l 9.5 9.5 95 9.8 9.8 9.6 9.4 9.6 9.7 9.6 9.6

PSR 152 15 15.4 15.7 159 15.8 16.4 16.5 17.4 17.5 16.1

%+ 6 2005—2014 F£REENH

ERREAF WA BRAR AL B](%)

Table 6 Percentage of carbon emissions from different fertilizers in Beijing—Tianjin—Hebei agro—ecosystem from 2005 to 2014(% )

(e 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 S
E0 87 86.9 86.4 85.8 85.4 84.8 84.4 83.9 83.6 83.2 85.1
T 2.5 2.5 2.5 2.5 2.5 24 2.4 24 2.4 2.4 25
BHAE 0.9 0.9 0.9 1 1 1 1 1 1 1 1
2ENE 9.5 9.7 10.2 10.7 11.1 11.7 12.2 12.7 13 13.4 11.4
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Figure 5 Interannual variation of carbon footprint and ecological

surplus in Beijing—Tianjin—Hebei farmland ecosystem
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Figure 6 Interannual variation of carbon footprint in farmland

ecosystems in Beijing, Tianjin City and Hebei Province
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