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fCH; ——CH, (kgCH;C)
fN,O —N,0 (kgN2O-N)
1 DNDC 1990 3
Table1l DNDC nodded emissonsdof net GO, , CH,; and N,O from croplands of China in 1990
Q0, / C CH, / C N.O / N
110° kn??
0.003 -0.11 0.08 -0.01 0.004 0.005 0.004 0.001 0.002 0.001
0.005 -0.11 0.08 -0.01 0.016 0.017 0.016 0.001 0.002 0.001
0.064 -1.17 3.17 1.00 0.026 0.028 0.027 0.010 0.026 0.018
0.046 -0.44 2.76 1.16 0.003 0.003 0.003 0.007 0.019 0.013
0.087 -2.61 30.8 14.12 0.021 0.034 0.027 0.025 0.231 0.128
0.045 -1.07 9.60 4.26 0.138 0.180 0.159 0.017 0.086 0.052
0.057 2.64 21.79 12.21 0.101 0.151 0.126 0.044 0.191 0.117
0.138 13.22 66. 80 40.01 0.182 0.268 0.225 0.139 0.610 0.374
0.003 0.03 0.31 0.17 0.095 0.150 0.122 0.002 0.003 0.003
0.050 -0.28 5.03 2.38 0.771 1.211 0.991 0.018 0.040 0.029
0.020 -0.92 0.91 -0.01 0.38 0.730 0.560 0.016 0.029 0.023
0.060 -1.11 4.13 1.51 0. 456 1.129 0.792 0.017 0.042 0.029
0.014 - 0.50 1.32 0.41 0.170 0.262 0.216 0.011 0.025 0.018
0.034 - 1.59 2.23 0.32 0.556 1.092 0.824 0.024 0.054 0.039
0.085 - 3.02 6.92 1.95 0.050 0.061 0.055 0.020 0.055 0.038
0.082 - 2.51 7.52 2.50 0.143 0.340 0.241 0.014 0.045 0.029
0.047 -1.29 2.58 0.64 0.405 1.138 0.772 0.018 0.031 0.024
0.043 - 2.76 0.20 -1.28 0.550 1.144 0.847 0.022 0.043 0.032
0.029 -1.81 1.46 -0.18 0.468 0.859 0.664 0.023 0.039 0.031
0.033 -1.91 5.75 1.92 0.256 0.667 0.462 0.020 0.061 0.040
0.115 -3.89 11.12 3.62 1.264 1.827 1.545 0.057 0.107 0.082
0.037 - 3.09 1.73 -0.68 0.09% 0.197 0.146 0.011 0.022 0.016
0.047 - 3.68 3.74 0.03 0.081 0.156 0.119 0.015 0.038 0.026
0.003 -0.91 0.27 -0.32 0.000 0.000 0.000 0.001 0.006 0.004
0.055 -1.29 5.42 2.06 0.064 0.115 0.089 0.007 0.036 0.022
0.053 - 2.50 5.77 1.63 0.002 0.002 0.002 0.005 0.031 0.018
0.006 - 1.47 0.08 -0.69 0.000 0.000 0.000 0.001 0.005 0.003
0.013 - 0.57 0.39 -0.09 0.003 0.002 0.003 0.001 0.004 0.003
0.042 -4.13 14.28 5.08 0.027 0.051 0.039 0.005 0.082 0.043
0.007 -0.17 2.46 1.14 0.104 0.204 0.14 0.004 0.015 0.010
1.323 -290.02 218.75 94,85 6.441 12.023 9.23 0.556 1.98 1.265
, 1990 GNP 344 2102 (607} ,
1222.55 o, 3 N.O GNP
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50 %; 00, . 29%;CH, , 21% GNP 10
( 2
2000 2 1990 (GWP)
Table 2 Qoba warming potentid (GNP) va ues for
[25] ) the provinces in China in 1990 *
o, 550 OVF @
| ,CHy 12 * ok WO
/ 1990 0.07 1.15 0.61 -0.08 0.1 0.88
0.44 1.55 0.99 -0.05 0.26 0.59
(607
1.19 25.00  13.17 0.28 0.03 0.66
17%, 1.89 19.43  10.68 0.40 0.00 0.59
CH,  78% 3.12 226.44  114.78 0.45 0.00 0.54
N2O ) 8.33  8.97 45.17  0.35 0.06 0.56
, 33.98 177.06 105.50  0.42 0.02 0.54
N,O 121.33 549.48 335.38 0.4 0.01 0.54
3.76 6.94 5.32 0.12 0.36 0.24
20.54  71.68  50.59 0.17 0.31 0.28
, 15.38  38.00 26.71 0.00 0.33 0.41
, 16.99  67.16  42.05 0.13 0.30 0.3
8.23 24.32 16.27 0.09 0.21 0.54
21.25  64.99  43.09 0.03 0.30 0.44
0.25 53.88  27.06 0.26 0.03 0.68
4 1.46 59.01  30.21 0.30 0.13 0.47
15.28  56.39  35.86 0.07 0.3 0.33
16.10 53.56 34.81 -0.13  0.38 0.45
17.43  48.18 3R.78 -0.02 0.32 0.45
9.82 69.48  39.65 0.18 0.18 0.50
48.74 14412 9%.43 0.14 0.25 0.41
DNDC -3.55 22.74 9.60 -0.26 0.24 0.83
d -4.13  36.47 16.14 0.01 0.12 0.79
-2.82 3@ 0.57 -2.05 0.00 3.05
; 0.66 40.67 20.64 0.37 0.07 0.51
-6.60 36.32 14.86 0.40 0.00 0.59
(mitigation scenario) -5.13 2.52 -1.33 1.92 0.00 -0.92
-1.53  3.47 0.99 -0.3  0.04 1.27
20 80 -12.20 93.59  40.70 0.46 0.02 0.52
4.32 2.23  13.27 0.32 0.18 0.36
* 33.65 2101.9 1222.55 0.29 0.21 0.50

* %
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GREENHOUSE GAS EMISSIONS FROM CROPLANDS OF CHINA

Li  Changsheng Xiao Xiangming S. Rolking B. Moore
W. Slas Qiu Jianjun Zhang Yu Zhuang Yahui Wang Xiaoke
Da Zheohua Liu Jiyuan Qin Xiaoguang Liao Bohan R. Sass
( Inditute for the Sudy o Earth, Oceans and Space, University d New Hampshire, Durham, NH 03824, USA; Irgtitute of
Agricultural Resources and Regional Planning, Chinese Academy o Agricultural Sciences, Bejing 100081; Ingtitute d Agro
Meteordogy , Chinese Academy d Meteordogical Sdences, Beijing 100081;  Research Center for Eco- Environmental Sciences, Chinese
Academy d Scences, Bejing 100085;  Indtitute d Geography and Natural Resources, Chinese Academy d Sdences, Bejing 100101;
Ingtitute @ Gedogy and Geophysics, Chinese Academy d Sciences, Beijing 100029;  Agro- Environmental Cdlege, Hunan
Agricultural University, Changsha 410128;  Life and Evdution Department, Rice University, Houston, Texas 77252-1892, USA)

Abdract

China possesses cropland of 1. 33 million knf. Cultivation of the cropland not only atered the
biogeochemica cycdlesdf carbon (C) and nitrogen (N) in the agroecosysems but d o afected gobal
climate. The inpacts of agroecosysems on goba climate attribute to emissons of three greenhouse
gases, namely carbon dioxide (Q0,) , methane (CH,;) and nitrous oxide (NO) . Production of the
three greenhouse gases in agricultural ils are regulated by many factors (e. g. , dimate, il
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properties, crop type , cropping management etc.) . A biogeochemica process mode (DNDC) has
been developed to predict dynamics of the conplex sydem by integrating the interacting factors.
DNDC smulates C and N cycles in agroecosysems as well quantifies fluxes of greentouse gas
emissons from cropland ils. Linked to a GIS databases, DNDC acconplished smulations of
greenhouse gas emissons from Chinese croplands in 1990. The results indicated that annua
emisson rates were 95 Tg C, 9.2 Tg C and 1. 3 Tg N for QO,, CH; and N,O, repectively.
(onverting the emisdons to goba warming potentials (GNP) , we found N,O emisson dominated
the impact of Chinese cropland on gobal warming. The smulations with DNDC a s found Chinese
agriculture made a sgnificant contribution to mitigation of goba greenhouse gases in the time period
of 1980 2000. During the 20 years, the CH, emissons from Chinese rice paddies decreased from
12to 7 Tg per year due to change in water management from continuous flooding to midseasn
drainage. It has been observed that the increase in atnopheric CHy concentration has been dowed
down dnce early 1980s. The nodded decrease in CH; emissons from Chinese rice paddies is
oond gent with the gobaly observed decrease in the atnogpheric CH, increase rates in the magnitude
and time pan. The nog dfective goproach for mitigating GO, emissonsfrom the Chinese croplands
isto change the current management of the crop resdue. Increase in the rate of above-ground crop
red due incorporated in the ils &ter harved from current 15 % to 80 % would reverse the Chinese
cropland il C pool from an anogpheric QO, source (- 95 Tg C/yr) to a snk (80 Tg C/yr) .
Mitigation of the cropland N,O emissonsin Chinawill rely on precigon fertilzation. Over-fertilizing
is a comnon phenomeron in many agricultural regions in China. Determining fertilizer gpplication
rates based on nmodded il N minerdization rates will not only decrease N,O emissons but a0
elevating fertilizer use dficiency, maintain optimum yidds, and subdantialy reduce N
contamination of surface and ground water bodies in the country. For mitigating greenhouse gas
emissons mearwhile obtaining sugainable yidds, edablishing biogeochemica node/ database
gpoproaches is becoming an urgent task to inprove agricultural management and policies in China.

Key words Chinese agriculture , greenhouse gas, DNDC, biogeochemicad nodel
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