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Variation of carbon source (sink) and carbon footprint
at farmland ecosystem in Weifang

Yang Haoran', Song Ge'”, Yang Guang',Zhang Xue', Zhou Chunfeng'

(1.College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China; 2.Institute of Land
Management, Northeastern University, Shenyang 110819, China)

Abstract: By taken Weifang city as a research area, the variation of carbon source/sink and carbon footprint from 2003 to
2012 at parts of farmland ecosystem in Weifang were quantitatively measured on the basis of terrestrial data including
planting area, crop yield and agricultural input. The results showed that 1) Total carbon absorption in the farmland
ecosystem was worse than that of emission during the year from 2003 to 2012, with a ratio of 1:7.4, and the growth rate
of carbon emission intensity reduced from 0.055% to 0.048%, the growth rate of carbon absorption strength, while,
increased from 1.18% to 1.98%, which indicated that the farmland system had stronger function of carbon sinks; carbon
absorption and carbon emission in the farmland ecosystem increased by 10.69% and 7.02% respectively during the 10
years, and the absorption rate was higher than that of emission; 2) Vegetable, as the main carbon sink, was accounted for
more than 73.31% in the total sinks, while, irrigation, as the main carbon source amongst the six kinds of carbon emission
approaches, was accounted for 87.32%; 3) Carbon footprint in the farmland ecosystem reduced from 389 900 hectare in
2003 to 387 690 hectare in 2012, with a lower proportion of 1.456% amongst the ecological productive land areas. The
average value of ICF was 0.14 hectare per 10 000 RMB, which meant that 0.14 hectare carbon footprint could be
produced on the basis of 10 000 RMB output value in the farmland ecosystem.

Keywords: farmland ecosystem; carbon source; carbon sink; carbon footprint; Weifang

IFsHHA: 2014-08-07 EEIBE  2015-01-19
E &I H (41071346) (20112325110007)
e BN (1990—) yanghr26@126.com  *

songgelaoshi@]163.com



41 1 () 83

1 HARXHER

[1] CcO,
35°41" 37°26' 108°10'~
[2] 120°01'
[31 161.43  hm’ 7839  hm’
( ™ 48.56%
( ) 921.61 160.22
17.38%
«C )
5 4 077 742
2
«C )
[8-9]
[10] [11-12] " N N
2 HFERESHRAE
GIS 2.1 HIEXRIE
[13]
(4] ) (2003—2012 ) (2003—2012
[16] :
Ckﬁg—C Soil-C ) (2012 )
(18]
[19] 22 RHEESRGHREHESZE
[20]
[21] [22]
[23] [24]
«C )
¢ ) Ci=) Ca=) CiDu=) CiYu/Hi
i Ci
O Cq i
Cs |
Dw
[24]
¢ Hi Ci 1

F1 PEEEREVMHEFRZEFBRRIEE

Table 1 Economic coefficient and carbon absorption of major crops in China
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Fig.1 Total carbon absorption and year-on-year growth rate from 2003 to 2012 at farmland ecosystem in Weifang
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Table 2 Carbon absorption of crops from the year 2003 to 2012 at farmland system in Weifang
/ot
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
147.60 158.98 238.80 263.77 281.39 281.39 291.72 293.49 297.60 285.29
170.52 206.66 241.92 234.65 264.52 287.57 314.10 314.31 327.02 313.92
0.92 0.84 0.59 0.46 0.49 0.43 0.33 0.27 0.22 0.07
1.52 1.51 1.21 0.98 0.96 1.13 1.14 1.10 1.05 0.87
6.04 5.84 498 422 4.18 4.84 4.96 4.43 4.24 3.70
9.07 8.80 7.42 6.06 5.30 5.30 4.17 3.82 3.16 2.49
20.80 23.22 21.93 20.75 23.24 23.22 24.65 23.02 22.72 22.17
0.18 0.27 0.17 0.13 0.11 0.09 0.11 0.09 0.07 0.60
25.70 26.48 25.25 24.88 31.42 31.31 28.20 28.19 26.19 25.49
2.72 2.01 1.67 2.13 2.60 2.37 3.47 1.46 2.42 3.12
1740.03 1715.58 1549.27 143849 1437.66 146199 1510.35 163476  1694.36 1695.00
2125.10 2150.18 2093.21 1996.52 2051.86 2099.63 218320 2305.05 2379.04 2352.19
t 0.60% 10 2
2003—2006
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2011 2012 27.14 27.46 26.76 2003—2006
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Fig.2 Total carbon emission and year-on-year growth rate from 2003 to 2012 farmland at ecosystem in Weifang
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Table 3 Carbon emissions and carbon emission intensity during 2003 and 2012 at farmland ecosystem in Weifang
/ot
/ot J(t-hm™?)
2003 46.91 1682.18 13 957.69 3545 8.83 13.33 15 744.39 201.09
2004 48.90 1721.69 13925.18 36.45 9.33 13.28 15754.83 201.20
2005 51.22 1911.86 13 879.61 38.62 9.67 13.88 15 904.86 203.31
2006 54.51 1964.53 13 767.16 42.02 9.66 13.29 15 851.17 203.39
2007 55.09 1952.92 13762.23 42.97 9.42 13.04 15 835.67 202.15
2008 48.56 2 009.39 13914.52 35.80 8.53 10.36 16 027.16 204.45
2009 52.03 2048.23 13 974.74 38.44 8.74 10.11 16 132.29 205.80
2010 52.18 2 080.40 14 173.80 39.51 8.08 10.21 16 364.18 208.75
2011 51.43 2 113.01 14 302.25 40.66 8.04 9.88 16 524.61 210.80
2012 50.53 213537 14 360.61 40.00 7.94 9.69 16 604.80 211.82
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Table 4 Carbon footprint and its intensity from 2003 to 2012

at farmland ecosystem in Weifang

/  hm? /(hm?*( B
2003 38.990 0.214
2004 38.977 0.191
2005 38.931 0.175
2006 38.903 0.162
2007 38.954 0.151
2008 38.888 0.130
2009 38.880 0.117
2010 38.877 0.105
2011 38.854 0.100
2012 38.769 0.101
2003—2012
2011 0.100 hm?/
) 2003—
2012 0.14 hm%
1 0.14 hm?
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