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Temporal-spatial variation of carbon source-sink of farmland ecosystem in
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Abstract: For coordinating the development of agriculture and environment in Southwestern China, based on the ag-
ricultural production inputs and main crops yields from 2004 to 2013, the carbon emission and carbon absorption of the
farmland ecosystems in the 5 Southwestern provinces, municipality and autonomous region were estimated and analyzed.
Conclusions are reached as follows. The total amounts and intensity of carbon absorption of the farmland ecosystem were sig-
nificantly higher than the total amounts and intensity of carbon emission in the Southwestern region. Compared to 2004, the
growths of total amounts and intensity of carbon emission were respectively 2. 4 times and 7. 7 times the growths of total a-
mounts and intensity of carbon absorption in 2013. The total amounts and intensity of carbon emission of the farmland eco-
system substantially increased year by year, while the total amounts and intensity of carbon absorption showed over-all up-
ward trend and large fluctuation. Chemical fertilizer emitted the largest amounts of carbon, and rice absorbed the greatest a-

mounts of carbon. Significant temporal-spatial variation was observed in the amounts and intensity of carbon emission and

absorption of the farmland eco-systems in the Southwestern
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Table 1 Carbon emission coefficients of agricultural production inputs

WH A R V] s TR FoAh AR HLBENEh /1
(kg/kg) (ke/kg) (kg/kg) (kg/kg) (kg/hm?) (kg/hm®) (kg/kW)
R R 4 0.895 6 5.18 4.934 1 0.592 7 266.48 16.47 0.18
®2 HEFEREWHRBKE(C) AKEB(W,) EFEB(M;)
Table 2 Carbon absorption rate (C;) , moisture coefficient( W;) , and economic coefficient (;) of main crops in China
RAEY) UTNES K FRE LR RAEY) UTNES K FRE GV R
Ek 0.471 0.13 0.40 £ 28 0.423 0.70 0.70
N 0.485 0.12 0.40 SRS 0.450 0.13 0.34
KA 0.414 0.12 0.45 HAbREAEY 0.450 0.12 0.40
e 0.450 0.10 0.25 B3k 0.450 0.90 0.60
T 0.450 0.10 0.43 R 0.450 0.50 0.50
iy 0.450 0.08 0.10 VLI 0.450 0.15 0.55
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Table 3 Amounts and intensity of carbon emission of the farmland ecosystem in 2004-2013 in Southwestern China

i WEHERCE (x10° 1) AR
: e et i 25 sl bl B i (1/hm?)
2004 454.29 105.26 144.87 56.34 58.01 36.72 855.49 0.39
2005 469.52 112.19 146.18 57.71 67.92 37.47 890.99 0.40
2006 486.95 116.38 146.79 60.34 66.62 35.59 912.67 0.44
2007 508.22 120.96 148.88 62.96 64.43 35.72 941.17 0.45
2008 525.06 133.26 155.64 68.45 66.45 37.07 985.93 0.45
2009 538.96 140.99 160.12 69.00 72.32 38.16 1 019.55 0.46
2010 551.32 141.67 165.11 70.65 79.30 38.88 1 046.93 0.46
2011 578.71 152.61 169.87 71.98 87.18 39.74 1 100.09 0.48
2012 593.26 162.79 162.02 74.25 93.47 40.72 1126.51 0.48
2013 599.88 168.94 163.03 72.84 98.92 41.61 1 145.22 0.48
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Fig.1 Amounts and intensity of carbon emission of the farmland ecosystems in 2004—2013 in the Southwestern provinces
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Table 4 Amounts and intensity of carbon absorption of the farmland ecosystem in 2004-2013 in the Southwestern provinces

B (x10° 1) Wl
s P T 1T - o WE
me o o wk omx o owx W e wew o omee R @R B8R (e
2004 2 547.17 766.85 1584.17 304.80 207.64 222.66 78.12 488.44 87.78 860.46 387.95 7 536.04 3.47
2005 2547.73 759.18 1648.50 336.11 212.25 207.31 79.86 505.78 99.56 732.42 409.39 7 538.09 3.41
2006 2201.54 699.74 1608.35 298.80 164.35 143.46 52.99 437.70 97.29 739.76 400.58 6 844.56 3.27
2007 2389.46 723.85 173578 299.61 185.20 162.86 60.68 422.77 95.07 752.08 419.73 7 247.09 3.46
2008 2517.53 679.37 1850.12 351.32 193.88 136.53 73.61 497.34  109.56 944.09 470.90 7 824.25 3.61
2009 2527.08 679.03 188290 356.72 204.45 132.76 77.99 564.48 11591 868.99 508.32 7 918.63 3.55
2010 2504.59 606.81 1999.48 286.37 200.84 141.37 80.34 523.05 118.85 858.71 542.48 7 862.89 3.47
2011 2423.79 696.33 1847.35 333.69 207.47 176.91 80.98 614.77 121.14 918.84 572.38 7 993.65 3.46
2012 2 494.86 683.74 2051.41 338.77 216.48 162.17 86.20 644.40  133.55 1010.28 614.09 8 435.95 3.57
2013 2495.52 652.04 2105.39 342.67 226.34 188.60 87.90 652.77  129.26 1 068.05 652.81 8 601.35 3.57

I FoRF PO 458 T iR KR AR R
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ez s i 43 1 42 822.21x10* t.1 114. 69x 10" t Fl
1 031.90x10* t, kb 2004 4F43 FIHE I T 29% . —3% FlI
6% ; kW AT 8 F 7 1 2 PG R, L A TR AR 2 A S DA
2004 4ERY 105. 75x10* ¢ #8ME] 2013 44 112. 35%
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Fig.2 Amounts and intensity of carbon absorption of the farmland ecosystems in 2004-2013 in the Southwestern provinces
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