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Spatial-temporal Variation and Impact Factor of Carbon Source and Sink of Farmland Ecosystem in Shang-

hai, China

QIAN Xiao—yong

(Shanghai Academy of Environmental Sciences, Shanghai 200233, China)

Abstract:Based on the statistical data of crop yields, cropland areas and agricultural inputs in the period from 1990 to 2009, the amounts of
carbon absorption and emission of the farmland ecosystems in Shanghai were calculated, and the spatial-temporal variations and impact fac—
tors of carbon absorption and emission were analyzed. The results indicated that, the total amounts of carbon absorption appeared generally in
the tendency of stepping down, and the carbon absorption proportion of economic crops and fruits—vegetables crops showed remarkable de—
creasing and increasing respectively. The total amounts of carbon emission appeared stepping down then tending to be stable, and the agro—
chemical inputs was the main source. The carbon absorption and emission per unit area of arable land and sown land were always at the stage
of fluctuant situation. In 2009, the amounts of carbon absorption and emission and the amounts of carbon absorption per unit area of arable
land in the exurbs were all lager than the suburbs, while the amounts of carbon emission per unit area of arable land in the suburbs was lager
than the exurbs. The correlation analysis results showed that, carbon absorption was significantly positive correlated with the yields of grain
crops and economic crops, and significantly negative correlated with the yields of fruits—vegetables crops. Significant positive correlations were
observed between carbon emission and agrochemical inputs, power and fuels consumption, and cultivation and irrigation management.
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Table 1 Economic coefficients(H) and carbon absorption rate(C;) of main crops in Shanghai
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KA N ERS PN LS i J{% LES HHE B KR
H 045 0.40 0.40 0.34 0.70 0.10 043 025 0.50 9.50 1.75

Cr 0414 4 0.485 3 0.470 9 0.450 0 0.422 6

0.450 0 0.450 0 0.450 0 0.450 0 0.450 0 0.450 0
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Table 2 Conversion coefficient of carbon emission of agricultural eco—system™
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Figure 1 Carbon absorption of farmland ecosystem of Shanghai from 1990 to 2009
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Figure 2 Carbon emission of farmland ecosystem of Shanghai from 1990 to 2009



1464 BRI : IR A S RGN 2 4% J7 e Ho e R b

201147 H

—_
(=]
1

(a)

LAy AR & /- hm™
N )

(S

I

(=]

OB skE  -O- BRI E

T e

AR

B A/ - hm™

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
iy
(b) Ol BRI TR O Mol T B HE R

| T
RS A TR R IR TR RTRAR N

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

%

a. R ;b. BRHEHCE

a. carbon absorption amount; b. carbon emission amount
3 1990—2009 £ Eig R AES ARG B ERBIRLENL
Figure 3 Carbon absorption amount per unit area of farmland ecosystem of Shanghai from 1990 to 2009
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Figure 4 Spatial distribution of carbon source and sink of farmland ecosystem of Shanghai in 2009
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Table 3 Analysis on impact factors of carbon absorption of agricultural eco—system

RAEY KFE N E% S PN EES HiE iz s HHE [ied KR
MXRE 0987 0.877* 0.913* -0.004 -0.176 0.618" -0.497" 0.853" -0.352 -0.848" -0.910"
o BEHIKES 0.01, B P<0.01, R,
® 4 RAESRAGRANES T EGRABEEOHEXES
Table 4 Analysis on impact factors of carbon emission of agricultural eco—system
HoiogR  PUBER AR B AT EMETEAR R BEAE e 2a0e K# CRHLET)
MXFEE 0950 0.933™ 0.176 0.831™ 0.757" 0.795™ 0.281 -0.011 -0.790™ 0.467" 0.666"
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