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Analysis of ecosystem carbon sources/sinks and carbon
footprint in farmland ecosystem of Shandong Province
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Abstract According to the statistical data (agricultural investments, crops areas and crops output) of 17 cities from
2002 to 2013 in Shandong Province, the farmland ecosystem carbon and carbon sinks and its changing rules of entire
province was estimated and the influencing factors which caused carbon sources and carbon sinks’ spatial and temporal
changing were explored. The results show that. Agricultural system in Shandong Province holds a powerful carbon sink
capacity, the amount of carbon sequestrations is significantly higher than that of carbon emissions, and the rate of the
total amount between them is 4.32 : 1; The amount of carbon sequestration and carbon sinks is apparently displaying
an increasing tendency, the amount of carbon emissions and carbon footprint shows a decreasing tendency; The farmland
ecosystem displays a promising carbon ecological surplus, while the ratio between footprint area and farmland area is
dropping,which was 27.71% in 2002 and 20.96% in 2013; There are obvious differences among the 17 cities on per
unit area of carbon sinks and carbon footprint. In 2013, the highest amount of per unit area carbon sinks is Dezhou City
(6.20 t/hm?) ;the lowest is Weihai City (3.02 t/hm?). The highest per unit area of carbon footprint is Weihai City
(0.26 hm? /hm?) ,the lowest is Tai’an City (0.08 hm?/hm?).
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Table 1 Main crop and economic coefficient,

water cut and carbon uptake rate in China

9 LUTRE EkE T ES
Crop Economic  Moisture Carbon
coefficient  content  absorption rate
/NFZ Wheat 0.40 0.12 0.485 3
F K Maize 0.40 0.13 0.470 9
JK A Rice 0.45 0.12 0.414 4
B3 Sorghum 0. 35 0.13 0.450 0
AT Millet 0. 40 0. 14 0.450 0
2% Beans 0. 35 0.13 0.450 0
22K Tubers 0.70 0.70 0.422 6
¥ 4% Cotton 0.10 0.08 0.450 0
4 Peanut 0.43 0. 10 0. 450 0
B 3% Vegetables 0. 65 0.90 0.450 0
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Table 2 Comparison of major carbon emissions in Shandong province from 2002 to 2013 10* t
4y . ﬂﬁ? Z@E _Xzﬂ% Z‘Uﬂ THE S ks it
Year Chemical Farm Agricultural Farm Irrigation Diesel Tillage Total

fertillizer chemical film machinery
2002 400. 86 80. 77 151. 36 19. 66 127. 84 100. 22 345. 35 1 226.06
2003 389. 67 84. 32 158. 35 19.43 126. 87 102. 06 340. 27 1 220.97
2004 399.70 75.94 169. 49 19. 32 127.03 99. 35 336. 86 1227.69
2005 411. 97 76.77 171.77 19. 34 127. 64 111.09 335.61 1 254.19
2006 424.51 84.52 177.93 19. 39 128. 40 114. 07 335.35 1284.17
2007 427.74 81.76 176.74 19. 45 128. 89 114. 85 335.24 1 284.67
2008 388. 68 85.61 166. 43 19.59 129. 69 108. 26 336. 48 1234.74
2009 381.19 83. 39 162. 55 19.75 130. 49 106. 22 336. 93 1220.52
2010 379. 23 81. 36 167. 31 19.91 132.05 110. 61 338.18 1228.65
2011 373. 36 81. 31 164. 88 20. 07 132. 89 109. 79 339. 65 1221.95
2012 376. 40 79.93 164. 78 20.13 132. 89 106. 43 339.70 1 220. 26
2013 373.00 78.16 165. 09 20. 37 133. 83 103.51 343.12 1217.08

P12 2013 4F Ll AR 4 4% T B HE OB A= S L
76 7o T AUt HE A X LU TRy e TT DU Y LD AR A 4%

b T B HIE I e R B Aol e AR e HE R ) X 2
SRR R R R R Y T (139,59 7 0,
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Fig.1 Comparison of total carbon emissions and

carbon emissions per-unit sown area in

Shandong Province of 2013
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Table 3 Carbon uptake of major crops in Shandong Province from 2002 to 2013 10" t
0y INAE EK JKFE o 5 & FES E £ i AE 1 B3 Ait
Year Wheat Maize Rice Sorghum Millet Beans Tubers Cotton Peanut Vegetables Total
2002 1651.73 1347.89 88.62 7.21 12.62 85. 29 40.19  298.91 314.44 577.06 4 423.97
2003  1670.92 1445.18 63.12 7.14 12.44  91.85 50.32 363.00 334.95 604. 33 4 643. 25
2004 1691.77 1535.44 73.41 6.47 11.71 84.78 44,54 454,45 344,06 615.02 4 861. 64
2005 1922.35 1777.42 77.63 5.49 10. 33 75.97 36.06  350.37 338.98 595. 87 5 190. 48
2006 2017.65 1803.92 86.39 5.99 9.00 73.17 37.88 423.56 334.37 575. 26 5 366.79
2007 2130.59 1860.45 89.26 2.54 4.58 47.25 31.96  414.37 306.62 577.55 5 465,17
2008 2171.82 1933.10 89.48 2.46 4,37 46. 60 32.41 430.81 317.49 597. 81 5 626. 36
2009 2185.82 1968.01 90.78 2.34 4. 30 46. 67 33.75 381.38 311.65 618.73 5 643.42
2010 2197.88 1978.84 86.41 1.73 5.19 45. 60 34.29 299.78 319.33 625.21 5 594. 26
2011 2 246.27 2 026.57 84.25 1.73 5.64  48.15  34.07 324.82 318.90 635. 60 5726.02
2012 2326.96 2042.79 83.78 1.77 5.70 44,58 33.65 289.18 328.38 649. 80 5 806. 58
2013 2368.92 2014.76  83.98 1.67 5. 44 44, 82 34.53  257.09 325.58 668. 64 5 805. 44
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Fig.2 Comparison of total carbon absorption and unit

sown area in Shandong Province in 2013
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Fig. 3 The total carbon sink and the change trend in
Shandong Province from 2002 to 2013
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Fig. 4 The comparison of total carbon sink and

carbon sink in Shandong Province in 2013
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Table 4 Comparison of carbon footprint of main crops in Shandong Province from 2002 to 2013
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A 7% o T AR B AL 3/

U %
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Proportion of carbon

Year Carbon footprint Carbon surplus Carbon footprint of
footprint of sown area )
per-unit sown area
2002 195. 94 511.06 27.71 0.18
2003 182.78 512. 31 26. 30 0.17
2004 174. 44 516. 35 25.25 0.16
2005 166. 28 521. 87 24.16 0.15
2006 164. 03 521.49 23.93 0.15
2007 160. 97 523.82 23.51 0.15
2008 164. 83 586. 25 21.95 0.15
2009 162. 44 588. 64 21.63 0.15
2010 164. 96 586.12 21.96 0.15
2011 160. 28 590. 79 21. 34 0.15
2012 160. 46 603. 10 21.02 0.15
2013 160. 08 603. 49 20. 96 0.15
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Fig.5 The differences of carbon footprint of carbon
footprint and carbon footprint per-unit sown

area in Shandong Province in 2013
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