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Temporal and spatial differences in carbon footprint of regional
farmland ecosystem in Xinjiang during recent 20 years
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Abstract: Statistic data on investment in farmland production and yield in Xinjiang from 1994 to 2013 were collect-
ed, and the carbon emissions coefficient method was employed to estimate the carbon emissions and absorptions of farm-
land ecosystems and carbon footprints in Xinjiang and their distribution in counties and cities. The results showed that the
carbon emissions of farmland ecosystem in Xinjiang were increased from 1.7946 million tons in 1994 to 4.7415 million
tons in 2013. Carbon emissions were mainly derived from increased agriculture fertilizer usage over years and irrational ir-
rigation methods, with biggest contribution rates of 40.02% and 41.56% , respectively. Carbon absorption in farmland
ecosystem was increased by 21.8504 million tons over 20 years, contributing the most to the carbon absorption in farm-
land ecosystem of Xinjiang, and its annual average contribution rate reached 47% . Farmland ecosystem carbon emissions
and carbon absorption in Xinjiang area presented the obvious spatial agglomeration in some counties and cities in southern

Xinjiang and displayed a trend of being symmetrical along the Tianshan mountain. Farmland ecosystem carbon footprints
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showed a trend of rapid growth, from 2 732.63 x 10* C+hm~2-a~! in 1994 to 4 474.89 x 10* C-hm~2-a~! in 2013.

Carbon footprint had increased by 283.59 x 10* C-hm™2-a~

', indicating that carbon ecological surplus was found in

farmland ecosystems of Xinjiang. In 11 years, the planting structure ecological indexes were greater than 1. Therefore,

adjustment of planting structure is imminent.

Keywords: farmland ecosystem; carbon footprint; carbon emission; carbon absorption; spatial and temporal variations
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Table 1 Emission coefficients of carbon sources

iR BRHEICR L

Carbon source Carbon emission coefficient

Reference source

ALHE Fertilizer 0.8956 kg C-kg™!

424 Pesticide 4.9341 kg C-kg™!
A5 Mulch 5.18 kg C-kg™!
4l Diesel 0.5927 kg C-kg™!

HHHF Ploughed fallow
HEWE Dirigation

312.6 kg C+km™?
266.48 kg C+hm™2

S [ A I [ R 52863, T. 0. WEST!
AR [ R L0 5

B AL R AR B UR 5 A S I F5E T (IREEA)
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Table 2 Carbon absorption coefficients( Cf) and economic

coefficients( H) of major crops in China

YERZFK Crop ZVRBH R Cp
IKF Rice 0.45 0.4144
/NFE Wheat 0.40 0.4853
FK Com 0.40 0.4709
i 5% Sorghum 0.35 0.4500
AF Millet 0.40 0.4500
22 Potato 0.70 0.4226
K& Soybean 0.35 0.4500
HoAb LA
E)\tfe_h:lni}hllft)ja? crop 0.40 0.4500
HHAE Cotton 0.10 0.4500
JHZEAT Rapeseed 0.25 0.4500
i) H 254 Sunflower seed 0.30 0.4500
A6 Peanut 0.43 0.4500
HHE Sugarcane 0.50 0.4500
IEIT 0.70 0.4072
JH 5 Tobacco 0.55 0.4500
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Fig.1 Comparison of carbon emissions by agricultural input in Xinjiang

R3 19942013 FHBEREESESHANE
Table 3 Farmland ecosystem carbon emissions in Xinjiang from 1994 to 2013

P T " i it i s
Year Fertilizer Pesticide Mulch Diesel Ploughed Trrigation Total Growth Intensity
/10% /10% /10% /10% fallow/10%t /10% /10% rate/ % /(t-km™?)

1994 51.32 0.39 33.09 19.14 0.94 74.58 179.46 — 0.57
1995 60.72 4.49 28.70 19.26 0.95 74.08 188.21 4.88 0.60
1996 68.96 5.58 35.06 20.33 0.96 75.72 206.61 9.77 0.65
1997 75.05 6.36 40.68 23.35 1.00 77.55 224.00 8.42 0.69
1998 76.65 6.12 47.48 23.84 1.02 79.51 234.63 4.75 0.71
1999 70.15 6.32 45.64 22.87 1.06 81.69 227.72 -2.95 0.67
2000 70.90 6.71 45.65 23.52 1.06 82.46 230.29 1.13 0.67
2001 74.60 6.22 54.24 27.32 1.06 83.62 247.08 7.29 0.72
2002 75.50 5.67 50.16 23.70 1.09 81.38 237.50 -3.88 0.71
2003 81.27 5.97 51.48 26.31 1.11 81.30 247 .44 4.18 0.75
2004 88.82 6.07 54.72 27.10 1.12 82.79 260.62 5.33 0.78
2005 96.52 7.20 60.05 28.74 1.17 85.39 279.06 7.08 0.69
2006 107.16 7.70 66.63 29.34 1.31 88.87 301.00 7.86 0.73
2007 117.79 8.19 73.21 29.95 1.31 92.35 322.80 7.24 0.78
2008 133.35 9.08 87.56 33.96 1.40 95.20 360.54 11.69 0.87
2009 138.80 8.93 81.99 35.32 1.46 97.95 364.45 1.08 0.87
2010 150.07 8.98 88.43 36.93 1.49 99.17 385.06 5.66 0.75
2011 164.50 9.52 94.78 40.08 1.56 103.52 413.97 7.51 0.81
2012 172.58 9.71 97.26 42.71 1.60 107.37 431.29 4.18 0.84
2013 181.99 10.50 107.05 45.87 1.63 127.11 474.15 9.94 0.81
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80.16% o 5K, AAE . /INZZ2 1 3 K 1) ik MR A o A 4
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Table 4 Farmland ecosystem carbon absorptions in Xinjiang from 1994 to 2013

BRI U Carbon absorption

1 - — - X - - At
Ve MM KEE NE EX w0 WX M R % R Total
Other Rice Wheat Comn Soybean Potato Cotton Rape Sunflower Beet

1994 26.19 38.29 409.92 270.17 29.93 15.06 396.95 33.84 37.58 174.07 1431.99
1995 15.00 44.43 462.50 314.02 17.14 15.96 420.75 27.22 43.59 167.62 1528.22
1996 10.72 47.42 509.95 367.94 12.25 19.62 423.18 18.27 25.37 206.23 1640.95
1997 13.80 50.90 530.92 346.48 15.78 16.14 517.50 16.06 26.54 226.12 1760.22
1998 17.39 45.64 538.68 355.82 19.88 20.00 630.00 22.18 31.23 298.49 1979.31
1999 19.21 49.86 513.56 380.32 21.96 27.81 633.38 29.47 53.54 206.07 1935.16
2000 28.88 55.58 492.34 351.08 33.00 38.64 675.00 26.55 53.21 170.24 1924.51
2001 32.03 52.30 453.93 374.85 36.60 36.23 706.50 21.94 34.97 264.75 2014.10
2002 29.69 55.82 468.85 446.24 33.93 37.68 675.00 23.22 34.89 271.55 2076.87
2003 30.40 46.72 407.25 431.17 34.74 43.35 720.00 27.71 38.70 222.01 2002.11
2004 32.05 47.25 419.71 456.91 36.63 42.74 788.63 21.89 32.85 200.23 2078.89
2005 28.36 49.89 486.16 447.78 32.43 39.76 880.65 16.60 32.54 243 .81 2257.97
2006 28.14 54.58 485.68 455.36 32.16 46.18 1203.89 17.51 24.26 323.16 2670.91
2007 23.28 57.57 435.82 466.19 26.60 61.19 1305.00 17.28 38.09 341.43 2772.45
2008 25.89 52.03 480.07 490.22 29.58 64.97 1356.98 19.21 64.31 255.30 2838.55
2009 36.26 53.69 765.20 517.26 41.44 76.10 1135.80 28.30 62.10 243 .40 2959.54
2010 31.86 54.31 756.45 496.34 36.41 61.88 1115.55 27.25 66.17 283.28 2929.50
2011 32.75 55.84 699.61 609.43 37.43 72.29 1303.97 27.32 68.04 301.88 3208.56
2012 28.15 54.66 699.49 697.06 32.17 39.75 1592.78 20.16 62.16 335.76 3562.14
2013 23.76 55.09 754.74 764.06 27.15 48.81 1583.10 20.31 62.84 277.17 3617.04
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Fig.2 Spatial pattern of farmland ecosystem carbon emissions and carbon intensity in Xinjiang (1994 and 2013)
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Fig.3 Spatial pattern of farmland ecosystem carbon absorption and carbon intensity in Xinjiang (1994 and 2013)
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