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i 

2010 (Cancun Agreement) 2/CMP.6

(forest 

management reference level FMRL)

6

2012 2020

0.17 m3/ha -116 Kt CO2eq

5.70 m3/ha -4,899 Kt CO2 eq

-7 Kt CO2 eq -123 -4,906 

Kt CO2 eq  



ii 

Abstract

According to decision 2/CMP.6 in Cancun Agreement, each Annex I Party 

should submit their forest management reference level to the secretariat of United 

Nations Framework Convention on Climate Change. The reference level will be used 

as baseline of emissions and removals from forest management, which means the 

removals exceeding reference level can be regarded as carbon sink. There are six 

elements should be considered in the construction of reference level, which are used 

to reveal the circumstance of forest management and ensure the accuracy and 

transparency. The report of reference level are constructed in five parts, in order to 

describe the methods and the process of accounting and factors affect conditions of 

forest management in the future. After discussing different methodology used by 

Parties, this report construct Taiwan’s forest management reference level in 2012 to 

2020 by using data from Forestry Statistics Yearbook. We suppose there are two 

circumstances, when assuming forest increment as 0.17 m3/ha/yr, the result of 

emissions from forest land will be -116 Kt CO2 per year, and -4,899 Kt CO2 since the 

forest increment is 5.70 m3/ha/yr. Besides forest land, harvested wood products is 

another carbon pool considered in reference level, and the result of accounting in 

Taiwan is -7 Kt CO2. Combining the accounting result of two assumption, Taiwan’s 

forest management reference level are -123 and -4,906 Kt CO2. 

Keywords: forest management reference level, carbon sink, forest biomass, increment, 

harvest wood product. 
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1988

(Intergovernmental Panel on Climate Change IPCC) 1992

(The United Nations Framework Convention on 

Climate Change UNFCCC)

(UNFCCC 1992)

(Kyoto Protocol)

 

3.3 1990

(afforestation and reforestation AR) 3.4

(forest management FM)

UNFCCC

(Cap)

2010

(Cancun Agreement) (land use, land use change 

and forestry LULUCF) 2/CMP.6 2011 2 28

UNFCCC (forest management reference level

FMRL)
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FMRL

2007 2011 2012
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FMRL 1  
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2005

LULUCF

(Sohngen 2009)

(Forest 

Management Reference Level FMRL)  

2010 (United Nations Framework Convention 

on Climate Change UNFCCC) 2/CMP.6

2011 2 28 UNFCCC(2011)
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FMRL  
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FMRL

(projection) (Historical base year) (Gross-net)

FMRL

(expert review teams ERTs) (technical assessment TA)

 

 

(UNFCCC 2010a)  

 

( )  

FMRL

(National Inventory Report NIR) FMRL

 

 

( )  
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( )  

 

 

( ) (business as usual)  

2009

2020

(macroeconomic driver) 2009

4  

 

( )  

(narrow approach) -

(gross-net accounting)

 

 

( ) 16/CMP.1  

16/CMP.1 1 h

(1) (pre-industrial level)

(2) (nitrogen deposition) (3)
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(UNFCCC 2005) FMRL

 

 

FMRL

 

 

( ) (General description) 

FMRL

 

 

FMRL
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1.  

2.  

3.  

4. (business as usual)  

5.  

6. 16/CMP.1  

 

 

( ) (Pools and gases) 

(Marrakesh Accords) LULUCF

11/CP.7 (Above-ground Biomass)

(Below-ground Biomass) (Dead wood) (Litter) (Soil 

organic matter)

(Mineral soils) (Organic soils)

 

(CO2) (CH4) (N2O) (HFCs)

(PFCs) (SF6) LULUCF
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(fertilization) (drainage of soils) N2O

CO2 CO2 CH4 N2O

FMRL  

FMRL

(technical correction)

 

1 FMRL

(Government of Australia 2011)

(Government of Netherlands

2011)

CH4 N2O (Government of Germany 2011)

(Government of Russian Federation 2011)



11 

0 (Government of Japan

2011)  

 

1  ( ) 
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( ) (Approaches, methods and models used) 
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(transparency) (consistency)

FMRL  

JRC

IIASA (Global Forest Model G4M)

(European Forest Institute EFI) (EFISCEN)

(GLOBIOM)

(1) (2)

(productivity map) NPP

GLOBIOM

(

GDP ) 2009 7  

(linear extrapolation)

40

WEHAM (Government 

of Germany 2011) (harvest wood product HWP)

2015 2020

2005 2009 2015 (interpolation)
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( ) (Description of construction of reference levels) 

FMRL

LULUCF  

1.  

(Marrakesh Accords)

( )

(UNFCCC 2001)

(Hoehn and Solberg 1994 Sohngen and Brown 2006 Sohngen and 

Brown 2008)

(AR)

(Sohngen 2009)

2/CMP.6 2011

2 28 FMRL  
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1990

(forest land remaining forest land)

3.3 1990

JRC

1990



14 

(forest fund)

(Government of Russian 
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of Sweden 2011)
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20 2009
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2010

(Government of Canada 2011 Government of Iceland 2011)  

 

5. (Harvested wood products HWP) 
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HWP

FMRL

HWP
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(Production Approach PA) (Atmospheric Flow Approach AFA)
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(sawn wood) (wood 

panels) (paper) IPCC

(first order decay function) 35 25

2 HWP

HWP (UNFCCC 2010b)  
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6. (Force majeure) 
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3   
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( ) (Projection) 
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FMRL

1990

2011 2012 2020 FMRL  
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2.  

 

3.  

 

4. (business as usual)  
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Cforest  

CHWP  

 

1. (Cforest) 

(Cland) (Lharvest)

(Ldisturbance) 2  

Cforest = Cland - ( Lharvest + Ldisturbance )                                    ( 2) 

Cland  

Lharvest  

Ldisturbance  

 

(1)  

IPCC LULUCF (Good Practice 

Guidance for Land Use, Land-use Change and Forestry GPG-LULUCF)(2003)
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                                  ( 3) 
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V (m3/ha)  

D ( /m3)  

BEF  
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CF (dry matter) ( 0.5)( - / - )  
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(Cland) (Lharvest)
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(Cforest)  
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A.  
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2006 2007 21% 30% 1990
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2 1990

2010 2011

2011

664,310  

 



30 

 
2   

 

B.  

(A)  
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2005 14%

2001 1990 1998 1999 2001

4,798,735 m3 5,020,008 m3 2002 2001

5,020,008 m3  

 

(B)  

a.  

(2007 2011 )

2006 2007 06 07

(2007 2011 ) (2012 2020 )

111,667 m3

450

500

550

600

650

700

1990 1995 2000 2005 2010 2015 2020

(1
00

0
ha

)



31 

0.17 m3/ha  
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 (BEF) (2006)

1.23 1.20 1.21

 

(R) (2011)

0.24 (2008)

28.95% 0.26  

 

(B)  

 

(2011)

0.66 47.08%

13.74 kg/  

 

6   

\  D BEF R CF 
 0.42 1.23 0.24 0.4821
 0.56 1.20 0.29 0.4691

1 0.49 1.21 0.26 0.4756
 0.66 * * 0.4708

* 13.74 kg/  

1  
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2. (CHWP) 

(1)  

FMRL HWP

(sawn wood) (wood 
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HWP
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( ) (Cforest) 

7

(Cland) (Lharvest) (Ldisturbance)

(Cforest) FMRL

( Cforest)

0.17 m3/ha 2012 2020 -96,237 Kt CO2eq

-116 Kt CO2 eq 5.70 m3/ha

-120,153 Kt CO2eq 4,859 Kt CO2eq  

 

7   

   Cland Lharvest Ldisturbance Cforest Cforest 
 (ha) (m3) (Kt CO2eq) (Kt CO2eq)

1990   511 508  32 232 881   41 992    313    6   41 673    33

1991   512 072  32 941 082   42 914    218   1 770   40 927 -   746

1992   509 303  32 875 083   42 828    198    4   42 627   1 700

1993   511 838  33 415 265   43 532    128    13   43 390    764

1994   512 255  34 317 023   44 707    105    8   44 594   1 204

1995   511 923  34 934 949   45 512    121    3   45 388    793

1996   510 285  35 750 864   46 575    117    59   46 399   1 011

1997   508 900  37 044 496   48 260    86    20   48 154   1 755

1998   508 470  38 406 985   50 035    89    27   49 920   1 765

1999   513 711  40 239 044   52 422    92    99   52 231   2 311

2000   514 066  39 384 933   51 309    79    135   51 095 -  1 136

2001   514 158  39 902 640   51 984    65    843   51 076 -   19

2002   517 940  40 606 010   52 900    105    24   52 770   1 694

2003   501 176  40 807 631   53 163    154    6   53 003    232

2004   506 071  40 924 190   53 315    127    36   53 151    149

2005   506 142  42 079 256   54 819    115    85   54 619   1 468

2006   645 796  45 239 374   58 936    152    6   58 778   4 159
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2007   637 416  73 140 079   95 284    152    50   95 083   36 304

2008   636 353  73 299 388   95 492    121    7   95 364    281

2009   635 340  74 358 517   96 871    131   2 037   94 704 -   660

2010   669 179  74 314 513   96 814    119    7   96 688   1 984

2011   664 310  73 586 746   95 866    89    2   95 775 -   913
1  

2012   664 310  73 698 413   96 012    126    239   95 647 -  128

2013   664 310  73 810 080   96 157    120    239   95 799   151

2014   664 310  73 921 746   96 302    119    239   95 945   147

2015   664 310  74 033 413   96 448    115    239   96 094   149

2016   664 310  74 145 080   96 593    114    239   96 240   146

2017   664 310  74 256 747   96 739    119    239   96 382   141

2018   664 310  74 368 413   96 884    117    239   96 528   147

2019   664 310  74 480 080   97 030    117    239   96 674   146

2020   664 310  74 591 747   97 175    117    239   96 820   146

   96 237 116

 
2  

2012   664 310  77 369 991   100 795    126    239   100 430   4 655

2013   664 310  81 153 237   105 723    120    239   105 365   4 935

2014   664 310  84 936 482   110 652    119    239   110 295   4 930

2015   664 310  88 719 728   115 581    115    239   115 227   4 932

2016   664 310  92 502 973   120 509    114    239   120 156   4 930

2017   664 310  96 286 219   125 438    119    239   125 081   4 924

2018   664 310  100 069 464   130 367    117    239   130 011   4 930

2019   664 310  103 852 710   135 295    117    239   134 940   4 929

2020   664 310  107 635 955   140 224    117    239   139 869   4 929

   120 153 4 899

 

1 0.17 m3/ha 

2 5.70 m3/ha 

3 (+) (-)  
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( ) (CHWP) 

8 HWP HWP

HWP

(CHWP) IPCC

FMRL HWP

( CHWP) 2012 2020

-21 Kt CO2eq HWP

-636 Kt CO2eq -7 Kt CO2eq  

 

8   

   CHWP CHWP 
 (t CO2eq) (Kt CO2eq)

1990 140 896 138 141 035 220 490 91 

1991 88 021 103 88 124 276 873 56 

1992 85 281 77 85 358 330 263 53 

1993 50 112 51 50 163 362 169 32 

1994 36 548 44 36 592 386 006 24 

1995 43 577 51 43 628 407 571 22 

1996 37 888 52 37 939 429 134 22 

1997 36 358 29 36 388 447 524 18 

1998 33 070 34 33 104 462 597 15 

1999 26 163 41 26 204 472 626 10 

2000 22 102 37 22 139 480 659 8 

2001 28 116 14 28 131 492 814 12 

2002 29 146 21 29 166 508 555 16 

2003 33 946 16 33 962 519 917 11 

2004 33 034 14 33 047 534 545 15 

2005 36 396 16 36 412 549 720 15 

2006 29 892 13 29 905 560 992 11 

2007 29 008 20 29 027 571 610 11 

2008 25 766 58 25 824 580 991 9 
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2009 23 010 78 23 087 590 241 9 

2010 16 061 78 16 139 594 371 4 

2011 19 976 45 20 021 601 771 7 

2012 22 764 56 22 819 609 493 8 

2013 21 515 63 21 578 616 644 7 

2014 20 665 64 20 729 623 358 7 

2015 20 196 61 20 257 629 573 6 

2016 21 023 58 21 081 636 212 7 

2017 21 233 60 21 293 642 707 6 

2018 20 927 61 20 987 648 964 6 

2019 20 809 61 20 869 655 051 6 

2020 20 838 60 20 898 661 019 6 

  21 168 635 891 7 

 

 

( ) (CFM)  

FMRL HWP

9 1990 2011

59,111 Kt CO2 eq

0.17 m3/ha 2012 2020 96,873 Kt CO2 

eq 123 Kt CO2 eq

5.70 m3/ha 120, 789 Kt CO2 eq

4,906 Kt CO2 eq  
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9   

 Cforest CHWP CFM CFM  
 (Kt CO2 eq) (Kt CO2 eq)  

1990   41 673   220   41 893    124  
1991   40 927   277   41 204 -   690  
1992   42 627   330   42 957   1 753  
1993   43 390   362   43 753    796  
1994   44 594   386   44 980   1 228  
1995   45 388   408   45 795    815  
1996   46 399   429   46 828   1 033  
1997   48 154   448   48 602   1 774  
1998   49 920   463   50 382   1 780  
1999   52 231   473   52 703   2 321  
2000   51 095   481   51 576 -  1 128  
2001   51 076   493   51 569 -   7  
2002   52 770   509   53 279   1 710  
2003   53 003   520   53 523    244  
2004   53 151   535   53 686    163  
2005   54 619   550   55 169   1 483  
2006   58 778   561   59 339   4 170  
2007   95 083   572   95 654   36 315  
2008   95 364   581   95 945    291  
2009   94 704   590   95 294 -   651 1990-2011 

 2010   96 688   594   97 282   1 988

2011   95 775   602   96 377 -   905   2 482 
1  

2012   95 647   609   96 257 -   120  
2013   95 799   617   96 415    159  
2014   95 945   623   96 569    153  
2015   96 094   630   96 724    155  
2016   96 240   636   96 877    153  
2017   96 382   643   97 024    148  
2018   96 528   649   97 177    153 2012-2020 

 2019   96 674   655   97 329    152

2020   96 820   661   97 481    152 123 
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2  

2012   100 430   609   101 040   4 663  
2013   105 365   617   105 982   4 942  
2014   110 295   623   110 918   4 937  
2015   115 227   630   115 856   4 938  
2016   120 156   636   120 793   4 936  
2017   125 081   643   125 723   4 931  
2018   130 011   649   130 660   4 936 2012-2020 

 2019   134 940   655   135 595   4 935

2020   139 869   661   140 530   4 935 4 906 

1 0.17 m3/ha 

2 5.70 m3/ha 

3 (+) (-)  

 

( )  

1991 8

 

( )

3

FMRL

 

10 1990

2010 67 2011

2012 2011 664,310  
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2 2005 2006

50 64 2006

17 31 2007 17 2006

2006

2007 33 46

2006  

 

10  (FM)                          

 1990 1995 2000 2005 2010 2015 2020 
FM  569,158 579,827 591,438 584,156 669,179 664,310 664,310

 

( )  

11 12

2007

-36,318 Kt CO2 eq 1990 2011 -2,460 Kt CO2 

eq

2012 2020 /

-123 Kt CO2 eq

-4,906 Kt CO2 eq  

 

11  ( )  Kt CO2eq /yr 

 1990 1995 2000 2005 2010 
1990-2011 

 
2015 2020 

2012-2020 

Cforest -33 -793 1,136 -1,468 -1,984 -2,461 -149 -146 -116 

CFM -124 -815 1,128 -1,483 -1,988 -2,482 -153 -152 -123 

(-) (+)  
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8  ( ) 

 

12  ( )      Kt CO2eq/yr 

 1990 1995 2000 2005 2010 
1990-2011 

 
2015 2020 

2012-2020 

Cforest -33 -793 1,136 -1,468 -1,984 -2,461 -4,932 -4,929 -4,899

CFM -124 -815 1,128 -1,483 -1,988 -2,482 -4,938 -4,935 -4,906

(-) (+)  

 

 

9  ( ) 

-  2 000

  3 000

  8 000

  13 000

  18 000

  23 000

  28 000

  33 000

1990 1995 2000 2005 2010 2015 2020

(K
t C

O
2 
eq

)

(without HWP)
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( )  

1.  

(1995)

(140 )

 

 

13   

   
( ) ( ) (%) (1000 m3) (%) 

10  14,245,568 1.50 428 0.12
10-20 539,479,326 56.93 42531 11.86
20-30 223,517,341 23.59 57093 15.91
30-40 85,086,118 8.98 47272 13.18
40-50 36,186,437 3.82 35203 9.81
50-60 18,236,348 1.92 28265 7.88
60-70 11,231,435 1.19 26005 7.25
70-80 6,684,977 0.71 21806 6.08
80-90 4,782,200 0.50 20684 5.77

90-100 2,946,778 0.31 16786 4.68
100-110 1,734,389 0.18 13286 3.70
110-120 1,246,778 0.13 11557 3.22
120-130 656,711 0.07 7184 2.00
130-140 555,678 0.06 6826 1.90
140  1,044,001 0.11 23818 6.64

 947,633,373 100 358744 100
(1995)  
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10  (1995)  

 

2.  

1990 2011

2012 2020 5.70 m3/ha

 

 

14                     m3/ha/yr 

 1990 1995 2000 2005 2010 2015 2020 
 63 68 77 83 111 111 112 

 63 68 77 83 111 134 162 

 

3.  
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60
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20 5  

 

4.  

 

 

( )  

2012 2020

15

2012 2007 2011  

1990
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12

1990 2001
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15   

 1990 1995 2000 2005 2010 
1990-2011  

 
2015 2020 

2012-2020  

 

 

( m3) 
142.71 57.29 31.67 59.52 31.36 60.33 39.10 40.42 41.11 

 

( ) 
5,796 2,161 1,716 1,694 3,327 2,384 2,704 2,683 2,712 

 

 
11   
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( )  

(saw-timber)

HWP

IPCC (2006)

HWP

35 16

HWP 1990

2010

HWP  

 

16                      Kt CO2eq 

 1990 1995 2000 2005 2010
1990-2011 

 
2015 2020 

2012-2020 

 94 29 17 25 16 31 19 19 19 
CHWP 220 408 481 550 594 472 630 661 636 
 CHWP 91 22 8 15 4 21 6 6 7 
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13   
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( )  

 

  10

  20

  30

  40

  50

  60

  70

  80

  90

  100

1990 1995 2000 2005 2010 2015 2020

(K
t C

O
2)



53 

FMRL

1990 2011 HWP

2012 2020

17 (1) HWP

(2) HWP

 

0.17 m3/ha -116 Kt 

CO2eq 5.70 

m3/ha -4,899 Kt CO2 eq

7 Kt CO2 eq

-123 -4,906 Kt CO2 eq  

2.16 m3/ha

0.17 m3/ha 5.70 m3/ha

6.76 m3/ha

1/2
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5.70 m3/ha

 

 

17  2012 2020  

 
(Kt CO2eq per year) 

HWP  HWP
 -123 -116 

 -4,906 -4,899 

 

( )  

17 FMRL HWP

HWP

HWP  

FMRL -14,022 Kt CO2eq

-16,002 Kt CO2eq

-116,300 -70,600 -63,109 Kt CO2eq

0

2012-2020
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30%

400 

m3  

 

18   

 FMRL2013-2020    
 FMRL HWP FMRL HWP  RL

 (Kt CO2eq) (1000 ha) (t CO2eq/ha)
 -200 4,500 10,800 -0.02 

 -6,516 -2,121 3,371 -0.63 
 -2,499 -2,407 658 -3.66 

 -7,950 -8,168 3,562 -2.29 
 -114,300 -70,600 229,000 -0.31 

 --- -6,289 1,882 -3.34 
 -4,686 -2,697 2,553 -1.06 
 409 334 533 0.63 

 -2,741 -1,742 2,091 -0.83 
 -20,466 -19,300 21,688 -0.89 
 -67,410 -63,109 14,418 -4.38 
 -22,418 -2,067 10,873 -0.19 
 -1,560 -1,830 4,356 -0.42 

 -1,000 -892 1,640 -0.54 
 --- -154 61 -2.53 

 -142 -8 454 -0.02 
 -22,166 -21,182 8,160 -2.60 

 ------ 0 --- 
 -16,302 -14,255 3,234 -4.41 

 0.1 2.5 6 0.41 
 -4,552 -4,139 2,004 -2.07 

 -1,425 -1,464 334 -4.38 
 --- 11,150 8,100 1.38 

 --- -11,400 11,778 -0.97 
 -27,133 -22,750 8,873 -2.56 

 -6,830 -6,480 3,700 -1.75 
 -15,793 -15,444 6,445 -2.40 
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 --- -116,300 564,500 -0.21 
 -1,084 -358 1,742 -0.21 

 -3,171 -3,033 1,186 -2.56 
 -23,100 -20,810 14,123 -1.47 

 -41,336 -36,057 28,180 -1.28 
 220 430 1,116 0.20 

 --- -48,700 7,632,600 -0.01 
 -8,268 -3,442 1,370 -2.51 

 -14,022  -1.41 
 ( ) -16,002  -1.68

  
 -123 -116 664 -0.17 
 -4,906 -4,899 664 -7.38 

UNFCCC(2011) FCCC/KP/AWG/2011/INF.2  
FMRL (+) (-)  

 

( )  

18 FMRL 10,000 Kt CO2eq

25,000 Kt CO2eq

7,632.6

564.5 229

(

18 )  

5 t CO2eq/ha -4.41 t 

CO2eq/ha -4.38 t CO2eq/ha -1.41 

t CO2eq/ha

-1.68 t CO2eq/ha  

5.70 m3/ha -4,899 Kt CO2eq
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-7.38 t CO2eq/ha

(2007 2011 )

(2012 2020 )

0.17 m3/ha -116 Kt CO2eq

-0.17 t CO2eq/ha

-0.19 t CO2eq/ha

 

 

( )  

18 15.11 m3/ha

10.40 10.00 8.84 m3/ha

(11.71 m3/ha) (9.26 m3/ha)

(8.83 m3/ha) (7.77 m3/ha)

 

1/3 14

FMRL

2
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0.06 m3/ha

0.17

5.70 m3/ha  

 

19   

  

  FMRL 
 (m3/ha) (t CO2eq/ha)

 8.84 8.83 0.01 -0.63 
 8.43 6.12 2.31 -3.66 

 4.68 1.69 2.99 -2.29 
 5.54 4.56 0.98 -3.34 

 10.40 7.77 2.63 -1.06 
 8.00 4.93 3.07 0.63 

 5.05 4.63 0.42 -0.83 
 4.48 2.97 1.51 -0.89 
 7.40 4.25 3.15 -4.38 
 10.00 9.26 0.74 -0.19 
 1.13 0.65 0.48 -0.42 

 7.43 4.49 2.94 -0.54 
 3.63 2.21 1.42 -2.60 

 6.65 3.66 2.99 -4.41 
 5.67 3.23 2.44 -2.07 

 7.40 3.51 3.89 -4.38 
 7.16 4.01 3.15 -2.56 

 6.00 3.02 2.98 -1.75 
 6.90 2.60 4.30 -2.40 
 6.77 5.40 1.37 -0.21 

 8.14 6.11 2.03 -2.56 
 3.12 1.33 1.79 -1.47 

 4.40 3.30 1.10 -1.28 



59 

 15.11 11.71 3.40 -2.51 
 6.76 4.59 2.16 -1.91

  
( )  0.06 0.17 -0.17

( ) 5.70 0.06 5.64 -7.38
 

1 2012-2020  

2  

3 FMRL (+) (-)  

 

 

16   

 

( )  

HWP

FMRL 36 FMRL 28 HWP

20 HWP

-43,700 Kt CO2eq -20,351 Kt CO2eq

-5,279 Kt CO2eq

 

( )

( )

-7.50

-6.50

-5.50

-4.50

-3.50

-2.50

-1.50

-0.50

0.50

-0.50 0.50 1.50 2.50 3.50 4.50 5.50

(t
C

O
2e

q/
ha
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(m3/ha)
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HWP

HWP

2% 95% HWP

 

JRC

19

FAOSTAT HWP

80%

HWP  

HWP -7 Kt CO2eq

-3,690 Kt CO2eq 5.69% ( )

0.14% ( )

FAOSTAT

2009

4403

49.8% 1.7%

HWP  
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20   

 FMRL2013-2020    

 
FMRL 

HWP 
FMRL 

HWP
HWP 

HWP 
FMRL

 
 

 (Kt CO2eq) (%) (%) 
 -200 4,500 -4,700 2350.00 99.8 

 -6,516 -2,121 -4,395 67.45 58.7 
 -2,499 -2,407 -92 3.68 49.8 

 -7,950 -8,168 218 -2.74 98.0 
 -114,300 -70,600 -43,700 38.23 96.0 

 -4,686 -2,697 -1,989 42.45 95.4 
 409 334 75 18.34 68.3 

 -2,741 -1,742 -999 36.45 92.0 
 -20,466 -19,300 -1,166 5.70 90.6 
 -67,410 -63,109 -4,301 6.38 94.1 
 -22,418 -2,067 -20,351 90.78 88.6 
 -1,560 -1,830 270 -17.31 84.4 

 -1,000 -892 -108 10.80 89.6 
 -142 -8 -134 94.37 91.2 
 -22,166 -21,182 -984 4.44 50.0 

 -16,302 -14,255 -2,047 12.56 98.1 
 0.1 2.5 -2.4 -2400.00 100.0 

 -4,552 -4,139 -413 9.07 94.8 
 -1,425 -1,464 39 -2.74 59.6 
 -27,133 -22,750 -4,383 16.15 94.0 

 -6,830 -6,480 -350 5.12 94.6 
 -15,793 -15,444 -349 2.21 95.6 
 -1,084 -358 -726 66.97 92.4 

 -3,171 -3,033 -138 4.35 89.8 
 -23,100 -20,810 -2,290 9.91 85.6 

 -41,336 -36,057 -5,279 12.77 92.5 
 220 430 -210 -95.45 89.1 
 -8,268 -3,442 -4,826 58.37 96.1 

 -15,086 -11,396 -3,690 16.01 86.7 
   

( ) -123 -116 -7 5.69 1.7 
( ) -4,906 -4,899 -7 0.14 1.7 
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FAOSTAT  

1  

2 FMRL (+) (-)  

 

( )  

FMRL

0.05 1

10 30% 2 5 (UNFCCC 2001)

3

 

 

HWP

IPCC

 

FMRL
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( )  

1954 18

5 10

1/5

FMRL  

 

 

( )  

(BCEF)

(CF) HWP
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FMRL
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HWP

(GDP)
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-123 Kt CO2eq -4,906 Kt CO2eq

FMRL

 

FMRL HWP

 

FMRL

FMRL
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2006 2006

200-215  

2011

44(3) 401—412  

2002

17(3) 291-299  

Sara Wu 2011

26(4) 341-355  

1995  

2006 III
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http://econgisdw.forest.gov.tw/Download/Books.aspx ( 2013 5 ) 
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