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Estimation of Secondary Emissions from Forest Carbon Offset Projects

Kim, Young-hwan

Division of Forest Industry Research, National Institute of Forest Science, Seoul, Korea

ABSTRACT

For estimating a net removal of carbon dioxides from a forest carbon offset project, it is necessary to consider
secondary emissions occurred from the use of machineries or vehicles. According to the forest carbon standard in
Korea, a default rate (5%) could be applied for estimating secondary emissions of small projects, which provide
annual net removals less than or equal to 600 tCO,, while secondary emissions should be estimated for larger projects
with field survey. In this study, we intended to develop a methodology for estimating the secondary emission of
a forest carbon project. For this purpose, we analyzed the working process and the carbon emissions of the forest
management activities for major tree species in Korea. Based on the developed methodology, we estimated the
secondary carbon emission of a reforestation project. The result showed that the secondary carbon emission of a
reforestation project was estimated between 0.42% and 1.19 % compared to net removals, that is to say that the
current default rate in the forest carbon standard could give an overestimated secondary emission.
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Table 1. Correction factors of working process for fo-

LRHEIAAA AlHoll E

rest management activities

L . C ti
Activities Factor Categories rzze?;))n
Over 1,000 trees/ha +30
Number of 800~1,000 trees/ha 15
trees for 600~800 trees/ha 0
removal - 400~600 trees/ha ~15
Less than 400 treess/ha  —30
Coniferous forest +10
Forest type  Deciduous forest —10
Mixed forest 0
it
Site Steep (over 30°) +10
preparation
Slope Moderate (15~30°) 0
Gentle (less than 15°) —10
Over than 1 hour +10
Distance 103 in <1 hour +5
the site
Less than 30 min. 0
Less than 700 m’ +10
Size of 2003000 m +5
a single patch
Over 3,000 m’ 0
Steep (over 30°) +10
Slope Moderate (15~30°) +5
Gentle (less than 15°) 0
Weeding
Plantation 0
Site type
Natural regeneration +10
Forest type  Deciduous forest +10
Steep (over 30°) +10
Slope Moderate (15~30°) +5
Gentle (less than 15°) 0
Coniferous forest +10
Young
tree Forest type  Deciduous forest -10
tending Mixed forest 0
+
Number of Over 1,200 trees/ha 10
trees for 800~1,200 trees/ha 0
removal Less than 800 trees/ha —10

-
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7} k484~ A43(GHG Inventory & Research Center, 2013)
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Activit Equioment  Fuel tvpe Fuel consumption Man power Discount rate Basic fuel consumption
Y aup P @A) M) (B) (/ha) © (D=AXB*C) (L/ha)
Gasoline 5.6 9 0.5 252
Site preparation  Chain saw
Lubricant - - - 239
Source : Korea Forest Service, 2013a.
Table 3. Fuel consumptions for weeding
.. . Fuel consumption Man power Discount rate Basic fuel consumption
Activity Equipment  Fuel type (A) (L) (B) (/ha) ©) (D=AxBxC) (L/ha)
Gasoline 5.0 7 0.5 17.5
Weeding Mower
Lubricant - - - 1.75
Source : Korea Forest Service, 2013b.
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Table 4. Fuel consumption for tending young trees
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DBH of Equioment  Fuel tvpe Fuel consumption Man power Discount rate Basic fuel consumption
trees quip typ A) (L) (B) (/ha) ©) (D=AxBxC) (L/ha)

Gasoline 5.6 5.5 0.5 15.40

< 6 cm Chain saw
Lubricant - - - 14.63
Gasoline 5.6 6.0 0.5 16.80

6~8 cm Chain saw
Lubricant - - - 15.96
Gasoline 5.6 6.5 0.5 18.20

8~10 cm Chain saw
Lubricant - - - 17.29
Gasoline 5.6 7.0 0.5 19.60

10 cm < Chain saw
Lubricant - - - 18.62

Source : Korea Forest Service, 2013b.

Table 5. Fuel consumption for thinning and final cutting in national forests

Timber production

Fuel consumption Basic fuel consumption

Activity Equipment Fuel type (A) () @) (L) (C=B/A) (L/im’)
P Gasoline 27,651 0.065
Thinning and Chain saw 424,047
final cutting Lubricant - 0.062

Source : Park et al., 2013.
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3.2.2 Eti7|

Table 6. Fuel consumption for thinning and final cutting in national forests

Timber production

Fuel consumption Basic fuel consumption

Activit Equipment Fuel type
Y 4P P (A) (m) ®) L) (C=B/A) (L/m’)
Gasoline 61,741 0.146
Sklddlng and E)fcavator, tractor, winch, Diesel 424,047 728.806 1719
loading skidder, tower yarder etc.
Lubricant - 0.559
Source : Park et al., 2013.
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Table 7. Standard working process for major tree species in Korea
Activit Species DBH of removed Number of Working
Y P trees (cm) removed trees frequency (%)
Site preparation All species N/A 600~800 1 time 60
Larix leptolepis 5 times 10
Pinus koraiensis 10 times 10
Pinus densiflora (Kangwon province) 8 times 10
Weeding Pinus densiflora (Other region) N/A N/A 8 times 10
Pinus rigida 8 times 10
Chamaecyparis obtusa 3 times 10
Quercus acutissima 5 times 20
Larix leptolepis 8 1,000 1 time 20
4 1,000 Ist 20
Pinus koraiensis
8 500 2nd 10
4 2,000 Ist 30
Pinus densiflora (Kangwon province)
6 1,400 2nd 30
Yo‘m(% tree 4 2,000 Ist 30
tending Pinus densiflora (Other region)
6 1,400 2nd 30
Pinus rigida 4 1,000 1 time 20
6 1,000 Ist 20
Chamaecyparis obtusa
8 1,000 2nd 20
Quercus acutissima 5 2,000 1 time 10
Table 8. Harvested timber volume from thinning and final cutting
Harvested volume (m’/ha)
Species
Ist thinning 2nd thinning 3rd thinning 4th thinning Final cutting Total
Larix leptolepis 51.0 126.7 1413 105.9 256.1 681.0
Pinus koraiensis 59.7 94.3 90.3 231.0 4753
Pinus densiflora (Kangwon province) 61.0 127.7 143.3 262.2 594.2
Pinus densiflora (Other region) 66.9 139.2 155.8 151.3 513.2
Pinus rigida 56.9 110.7 177.5 345.0
Chamaecyparis obtusa 61.1 95.3 68.1 176.8 2222 623.6
Quercus acutissima 65.9 1539 148.5 251.4 619.8
UF, Dol webA el - dFEol TSkl E5E 10%E A8k, A=eEutell HishA
HBAK30° o), AF=HA & = Yol tiF ESE10%)S FI8le] T5E 20%E

Zl7] e AL,
Agur), B AToA
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Table 9. Total fuel consumption for each forest management activities
Total fuel consumption(L/ha, L/m®)
Species Fuel type Site. Weeding Young tree Thinning.& Skiddir}g &
preparation tending final cutting loading
Gasoline 40.3 96.3 21.8 44.4 99.1
Larix leptolepis Diesel 0.0 0.0 0.0 0.0 1,170.4
Lubricant 383 9.6 20.7 422 380.9
Gasoline 40.3 192.5 38.5 31.0 69.2
Pinus koraiensis Diesel 0.0 0.0 - 0.0 816.9
Lubricant 383 19.3 36.6 29.4 265.8
Gasoline 40.3 154.0 41.8 38.7 86.5
gé’g’fgjgﬁsg ig’v ‘;nce) Diesel 0.0 0.0 0.0 0.0 1,021.3
Lubricant 383 15.4 39.7 36.8 3323
Gasoline 40.3 154.0 41.8 33.5 74.7
fg:ﬁ;fii’ggfg’“ Diesel 0.0 0.0 0.0 0.0 882.1
Lubricant 383 15.4 39.7 31.8 287.0
Gasoline 40.3 154.0 18.5 22.5 50.2
Pinus rigida Diesel 0.0 0.0 0.0 0.0 592.9
Lubricant 383 15.4 17.6 214 193.0
Gasoline 40.3 57.8 42.0 40.7 90.8
Chamaecyparis obtusa Diesel 0.0 0.0 0.0 0.0 1,071.7
Lubricant 383 5.8 39.9 38.6 348.8
Gasoline 40.3 105.0 16.9 40.4 90.2
Quercus acutissima Diesel 0.0 0.0 0.0 0.0 1,065.2
Lubricant 383 10.5 16.1 384 346.6
Shick. 538 By A Sl 4G 58, AT 10 ARE o|gsiel 2 £T RS} A BRI 4
§L SUHHET AR 89, S7Ivkau 83, w9 33, 4 Ak HAK30° OW)% -5 tHTable 7). =T = 2]
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Table 11. Secondary emission rate of reforestation pro-
ject

Carbon Secondary Ratio

Species removals (tCO,) emissions (tCO,) (%)

A Hj=ske Lx%fg‘} ﬁv)xbﬁbﬂi% 2 _‘?__ Z_H% ol
) e Ef} qHEES A R A R T leptolepis 424,69 5.06 1.19
A7} ThE 2ol ujs) A= AMgao] kobA HiEwo]
o]_]:]_ _/’\%_t‘:ﬁi% 1’4’%% ?I}T.‘:[I__E'. qu]_L_tﬂ 7],; ‘l;%,% ?ﬂﬁ Pinus koraiensis 460.38 4.01 0.87
7} AMgElo] oliksteka WiETE 1A Rokh WhA, A4l Pinus densiffora
. 459.06 472 1.49
U Qie grmon Aeiso] HolH P pre qg  (Kangwon province)
2k A 2 Hil=gRe. 1uod . .
ARSI ollia MiEds B Pinus densiflora 280.20 4.19 1.03
(Other region)
3.4 AMZIEFAARM AlHo|| 2 O|X}H HH%‘%F AA Pinus rigida 322.47 4.68 1.45
Aebaaky S zoA AAEIL Qi o3} ek Chamaecyparis obtusa 782.63 4.65 0.59
Table 10. Carbon emission from forest management activities
Emissions (kgCO»)
Species : s CAdi
Slte. Weeding Young tree Thlnmng'& Sklddlpg & Total
preparation tending final cutting loading
Larix leptolepis 193.0 239.8 104.5 212.6 4,310.3 5,060.2
Pinus koraiensis 193.0 479.5 184.3 148.4 3,008.5 4,013.7
Pinus densiflora (Kangwon province) 193.0 383.6 200.4 185.5 3,761.2 4,723.7
Pinus densiflora (Other region) 193.0 383.6 200.4 160.2 3,248.5 4,185.7
Pinus rigida 193.0 383.6 88.5 107.7 2,183.7 2,956.5
Chamaecyparis obtusa 193.0 143.9 201.1 194.6 3,947.0 4,679.5
Quercus acutissima 193.0 261.6 81.1 193.5 3,922.8 4,651.9
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