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2005 2013 2030

CO2 1,219 1,235 927

 457 429 401

 239 279 168

 180 201 122

 240 225 163

 104 101 73

CO2 85.4 75.9 70.8

(CH4) 39.0 36.0 31.6

(N2O) 25.5 22.5 21.1

HFCs 12.7 31.8 21.6

PFCs 8.6 3.3 4.2

SF6 5.1 2.2 2.7

NF3 1.2 1.4 0.5

1,397 1,408 1,079
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� ��� 28/44nN2OnN2ON2O AEFE
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ACH4-n = P × Ex × Day × Org × Mixn × MSn /1000 
AN2O-n = P × Nex × Day × Mixn × MSn /1000 

 

 

 

 

 

 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

2.47% 2.46% 2.45% 2.45% 2.45% 2.44% 2.44% 2.43% 2.43% 2.42%

3.22% 3.20% 3.19% 3.18% 3.18% 3.17% 3.17% 3.16% 3.15% 3.14%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

2.42% 2.42% 2.42% 2.41% 2.41% 2.40% 2.40% 2.39% 2.39% 2.38%

3.14% 3.13% 3.13% 3.12% 3.11% 3.11% 3.11% 3.10% 3.08% 3.07%

2010 2011 2012 2013 2014 2015

2.37% 2.37% 2.37% 2.37% 2.37% 2.36%

3.06% 3.06% 3.06% 3.06% 3.05% 3.05%
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 [kg/ / ]  [g-N/ / ] 

    

 

 45.5 13.4 152.8 152.7 

 29.7 6.1 38.5 57.8 

 17.9 6.7 85.3 73.3 

 

2  17.8 6.5 67.8 62.0 

2  20.0 6.7 62.7 83.3 

 18.0 7.2 64.7 76.4 

 
 2.1 3.8 8.3 25.9 

 3.3 7.0 11.0 40.0 

 
 0.059 - 1.54 - 

 0.136 -  - 

 0.130 -  - 

 
 [g-N/ / ] 

1990 1997 1998 2011 2012  

  3.28  2.20 

 2.62  1.87 

 
 

  

 16% 0.5% 

 18% 0.5% 

 20% 0.5% 

 15%  

 15%  
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~1999 2000~2008 2009~ ~1999 2000~2008 2009~ 

  60%  45.5% 40%  54.5% 

   7%  4.8% 93%  95.2% 

 70%  73.9% 30%  26.1% 

 100%  100%    

 100%  100%    

 

 
 

   

~1999 2000~ 

2008 

~1999 2000~ 

2008 

2009~ 2009~ ~1999 2000~ 

2008 

2009~ 

   2.8% 7.0%  1.5%  0.9% 7.0%  0.7% 

   0% 0.7%  0%  0% 0.7%  0.1% 

   9.0% 62.0%  11.0%  8.1% 62.0%  48.2% 

   88.0% 29.6%  87.0%  89.8% 29.6%  49.3% 

   0.2% 0.7%  0.5%   0.7%  0.6% 

           0.1% 

            

            

        1.2%   1.0% 

        0%   0% 

   1.5% 10.0%  9.0%  1.2% 10.0%  5.4% 

   2.5% 45.0%  2.0%  4.4% 45.0%  76.3% 

   96.0% 45.0%  89.0%  91.5% 45.0%  15.3% 

        0%   0.5% 

        0.6%   0.4% 

        2.4%   2.1% 

   4.4%* 6.0%  3.4%*  0.7% 6.0%  0.2% 

   0% 0%  0%  0% 0%  0% 

   18.7%* 29.0%  21.8%*  10.8% 29.0%  21.3% 

   13.1%* 20.0%  73.2%*  85.6% 20.0%  51.3% 

   0.3%* 22.0%  0%  0% 22.0%  18.5% 

   57.0%* 23.0%  0.6%*  0.1% 23.0%  4.0% 

        0%   0% 

        0%   2.0% 

        0%   0.7% 

   6.5%*   1.1%*  1.1%   0% 

        1.6%   1.9% 
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~1999 2000~ 

2008 

2009~ ~1999 2000~ 

2008 

2009~ 

   30.0%  8.2% 15.0%  2.5% 

   3.0%  2.2% 0%  1.1% 

   42.0%  49.6% 5.1%  19.3% 

   23.0%  36.8% 66.9%  36.7% 

   2.0%  1.6% 13.0%  30.5% 

        0.1% 

     0%   0.1% 

     1.6%   9.9% 
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2030  

 

A

CO2

 

CO2 

63 2013

173 2030  

105 2013

350 2030

 

124 tCO2 

2013  

 

CO2 

179 2013

446 2030

 

0.13 tCO2 

2013  

 

 

CH4 

64:27:9 2013

40:20:20 2030

 

64 243 tCO2 

2013  

 

N2O

 

N2O 

N 410 2013

417 2030

 

10 tCO2 

BAU  
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