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Summary

Typhoon Herb seriously damaged Taiwan in 1996, and it aroused peoples concern for
forestry resources. In the meantime, the Executive Yuan has carried out a National Reforestation
Program. The National Reforestation Program s goal was completed with 18,173.76 ha of
reforestation in the first 3 years. The goal of this research was to analyze the potential for carbon
sequestration of the National Reforestation Program. This report chose some species which had
already been widely planted to calculate the growth and carbon sequestration, and to perform a
cost-benefit analysis. Results indicate that the increase in CO2 sequestration is more than 0.1495

106 tons/year. From the view of the economic benefit evaluation of carbon sequestration, costs
of planting will be lower than benefits until 13 years later. Costs of carbon sequestration at this
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moment are NT$1,817.75/ton, and it will be reduced to NT$1,366.65/ton in the 20th year.
Key words: National Reforestation Program, carbon sequestration, cost-benefit analysis.
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591.21 tons (Lin e t a l .

1999) 13-23
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(Lee et al. 2000)
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( )

50,060 ha (

28,140 ha 16,850 ha

2 , 2 5 0 h a

1 ,320 ha 750 ha
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Wu (2001)

86-89

( )

180.8%

13.47%

56.73%

3 6 . 3%

(Table 1)

Table 1. Objective and actual planted areas of the National Reforestation Program
Objective area Actual area Actual/objective

(1997-2001) (ha) (1997-1999) (ha) (%)

National (public) forestlands ---- 85 180.801)

Rented national forestlands 1320 3658
Rented public forestlands 750 ----
Private forestlands 28,140 3790 13.47
Aboriginal reserves 16,850 9560 56.73
Rented from experimental forestlands 750 271 36.13
VAC & Tai-sugar2) 2250 811 36.03
Total 50,060 18,174 36.30

Adapted from Wu (2001).
1) Objective areas were calculated by combing national and public forestlands, and those rented from national

and public forestlands.
2) VCA: Veterans Affairs Commission, Executive Yuan. Tai-sugar: Taiwan Sugar Corp.
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(Table 2)
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C c o n C O 2 /
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Table 2. Comparison of actual and objective percentages of planted and tended areas during 1997-
1999

Organization
Actual/objective (%) Average of 3

1997 1998 1999 years(%)

County governments 89.71 84.62 80.72 85.02
TFB1) 69.55 87.24 92.79 83.19
Other
VAC2) 100.00 100.00 100.00 100.00
NTU3) experimental forestland 123.95 165.00 100.00 129.65
Tai-sugar4) 100.00 100.00 100.00 100.00
CCA5) 120.21 84.57 112.08 105.62

Adapted from Wu (2001).
1) TFB: Taiwan Forestry Bureau.
2) VCA: Veterans Affairs Commission, Executive Yuan.
3) NTU: National Taiwan Univ.
4) Tai-sugar: Taiwan Sugar Corp.
5) CCA: Council of Aboriginal Affairs, Executive Yuan.
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1.

Hung (1950) 20

143m3

2.

20 1,159

36.64 m2 207.77 m3

V = -0.0914 +

0.0128A + 0.00011A2 ( V A

) 14

14

2,000 20

20 1,159

(Hung

and Lo-Cho 1980)

3.

1982

2.12%

20 (Taiwan Fores try Bureau

1982)

4.

Liu (1968)

Table 3. Planted areas of main tree species in the National Reforestation Program (1997-1999)
units: ha

1997 1998 1999
Average

No. (1997-1999)

species area species area species area species area

1 Cinnamomum
1232.53

Cinnamomum
931.56

Zelkova
1079.14

Cinnamomum
3058.87

camphora camphora serrata camphora

2 Calocedrus
576.61

Acacia
452.84

Cinnamomum
894.78

Calocedrus
1785.76

formosana catechu camphora formosana

3 Swietenia
432.78

Calocedrus
455.08

Michelia
777.82

Zelkova
1725.07

mahagoni formosana compressa serrata

4 Cryptomeria
419.23

Zelkova
412.88

Calocedrus
754.07

Swietenia
1228.70

japonica serrata formosana mahagoni

5 Acacia
342.16

Swietenia
342.19

Swietenia
453.73

Michelia
1182.31

catechu mahagoni mahagoni compressa

6 Liquidambar
335.65

Liquidambar
270.91

Acacia
346.54

Acacia
1141.54

formosana formosana catechu catechu

7 Zelkova
233.05

Cryptomeria
262.36

Cunninghamia
335.22

Cryptomeria
912.01

serrata japonica lanceolata japonica

8 Elaeocarpus
153.02

Michelia
261.74

Eucalyptus
307.71

Liquidambar
909.41

decipiens compressa spp. formosana

9 Michelia
142.75

Fraxinus
214.39

Liquidambar
302.85

Cunninghamia
674.52

compressa formosana formosana lanceolata

1 0 Cunninghamia
135.25

Cunninghamia
204.05

Fraxinus
298.50

Fraxinus
606.97

lanceolata lanceolata formosana formosana

Adapted from Wang and Su (2000).
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4-20

1/logV = 0.33569364 + 2.20049718(1/A)
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20
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6.
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V = 0.0042 - 0.0038A +

0.0009A2 - 0.00002A3

( )

1. (Vwhole/stem )

(

) 1.3-2.0

(Brown et al. 1986, Sedjo 1989, Winjum et al.

1998)

Lee (1978) Yu

(1981) Chang (1986)

5

1.96 6-10 1.72

11-15 1.70 16-20

1.60

Lin (1980)

2.14

2. (W0/ Vg)

Ma et al. (1992)

(

Table 4)

3. (Ccon )

0 . 5

(Brown et al. 1986, Hall and Uhlig 1991, Dewar and

Cannell 1992, Houghton 1996, Niskanen et al. 1996,

Marland and Schlamadinger 1997, Kohlmaier et al.

1998)

2-4mg

(Elementa r Vario CHNS/O analyzer ,

Elementar Analysensysteme, Germany)

Table 5

4. (CO2/C)

(CO2) 44 (C)

12 44/12 = 3.67

Table 4. Transfer coefficients between weight and volume for different species

Species name
Cinnamomum Calocedrus Zelkova Acacia Cryptomeria Cunninghamia Fraxinus

camphora formosana serrata catechu japonica lanceolata formosana

Transfer
0.395 0.444 0.687 0.664 0.302 0.350 0.671

coefficient
Source: Ma et al. (1992).
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Table 6

20

380.31 ton/ha

345.11 ton/ha

311.05 ton/ha

249.08 ton/ha

20

100 ton

20 2017

20

20

19

TC .

TC Cji j

( ) i

PAj j i (

) j j=1...n

Table 5. Transfer coefficients of carbon content for different species

Species name
Cinnamomum Calocedrus Zelkova Acacia Cryptomeria Cunninghamia Fraxinus

camphora formosana serrata catechu japonica lanceolata formosana

Carbon (%) 47.00 48.57 47.66 47.17 49.03 48.32 46.83

Table 6. CO2 sequestration at different ages for different species
Units: ton/ha

Age of
Cinnamomum Calocedrus Zelkova Acacia Cryptomeria Liquidambar Cunninghamia Fraxinusstand

camphora formosana serrata catechu japonica formosana lanceolata formosana
(yr)

6 47.88 29.46 96.91 96.59 40.04 83.43 38.83 99.87
7 59.47 35.54 112.21 110.92 45.66 88.97 43.61 121.22
8 69.89 57.63 127.50 126.59 51.67 94.57 48.68 143.38
9 80.93 79.09 142.80 143.43 57.99 100.25 53.98 165.88

10 91.39 99.90 158.09 161.32 64.52 106.01 59.45 188.33
11 101.76 118.87 173.39 180.15 70.50 111.84 64.43 210.34
12 111.50 138.14 188.69 199.81 77.21 117.76 70.12 231.58
13 120.45 156.72 203.98 220.23 83.96 123.75 75.92 251.73
14 129.86 174.59 219.28 241.32 90.71 129.84 81.83 270.55
15 139.57 191.71 234.57 263.04 97.44 136.02 87.85 287.79
16 149.36 195.13 249.87 285.36 97.65 142.29 88.13 303.27
17 159.20 209.76 265.16 308.25 103.87 148.67 93.99 316.84
18 167.82 223.64 280.46 331.71 110.02 155.14 99.97 328.38
19 177.92 236.75 295.75 355.72 116.10 161.72 106.09 337.82
20 186.28 249.08 311.05 380.31 122.10 168.41 112.35 345.11
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2017.
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