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Estimating Carbon Sequestration by Planting a Leisure-Recreation Place in Gangwon Province, Korea'

Suk-Hwan Hongz, Chan-Yong Sung3, Ki-Joon, Y004, Woo Cho®”
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ABSTRACT

This study estimated how much carbon can be sequestered if we plant trees in non-forested areas in the 36
hole Oak Valley Golf Courses in Gangwon Province, Korea. We identified plantable areas where planting trees
will not affect golf game using high resolution aerial photography and ground survey and estimated the annual
carbon sequestration rate of the planted trees using biomass equations. Of the golf courses, 30.3% were covered
by forest. Other major land cover types include lawn, waterbody, baresoil, buildings, and roads. The plantable
areas consist of 106,101 m’ of lawn (6.0% of the study site) and 177,531 m’ of low density forest (10.1% of the
study site). We assumed to plant Mongolian oaks with 10 cm in diameter at brest height with the density of 0.3/m'’
in the lawn and 0.2 /m’ in the low density forest. The planting simulation shows that the total number of the newly
planted trees were 67,336, and the total carbon sequestered during the subsequent year was 392.9 tC/yr, which
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offset 12.5% of the total carbon emitted from the golf courses. The annual carbon sequestration rate gradually

increases and reaches its maximum level at 440.5 tC/yr in 15 years since the initial reforestation (14.0% of the

carbon emission from the golf courses).
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Figure 1. The location of the Oak Valley Resort in
Gangwon Province
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Table 1. Distribution of existing forests by tree density
in the study area

Type Area(m’)  Percent(%)
Low density forest 177,531 10.1
High or mid-density forest 355,800 20.2
Others (lawn, water, 1,125,390 69.7

buildings and roads)
Total area

1,764,822 100.0
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Table 2. Diameters at breast height (DBH), heights, ages, and locations of sample trees

Species DBH(cm) Height(m) Age(year) Latitude Longitude

Pinus rigida 15.6 9 19 37.24.03580 127.50.36591
Pinus rigida 20.5 9.5 20 37.24.03580 127.50.36594
Pinus rigida 30.0 19 32 37.26.29097 127.49.17435
Quercus acutissima 30.5 19 39 37.24.63799 127.49.25171
Quercus acutissima 30.0 17 24 37.26.27174 127.49.18671
Quercus acutissima 26.2 17 45 37.23.88565 127.50.27664
Quercus acutissima 31.6 18 52 37.23.88695 127.50.28305
Quercus acutissima 22.2 18 30 37.23.99666 127.50.29449
Pinus densiflora 33.0 18 31 37.26.28868 127.49.17526
Pinus densiflora 48.5 14 43 37.24.65355 127.49.25308
Pinus densiflora 50.8 16 66 37.24.69017 127.49.26910
Pinus densiflora 333 16 37.24.87305 127.48.97659
Quercus mongolica 29.6 16 28 37.24.79202 127.49.20593
Quercus mongolica 37.0 19 26 37.26.26945 127.49.17618
Quercus mongolica 26.4 17 20 37.24.78104 127.49.22379
Quercus mongolica 21.0 13 34 37.24.85359 127.48.97064
Quercus mongolica 29.5 15 27 37.24.67690 127.49.26498
Larix leptolepis 23.0 20 32 37.26.35227 127.49.13773
Larix leptolepis 31.0 22 26 37.26.27861 127.49.20502
Larix leptolepis 32.8 26 21 37.24.01772 127.50.39200
Larix leptolepis 25.7 26 28 37.24.01543 127.50.38605
Pinus koraiensis 23.0 12 27 37.26.24016 127.49.25537
Pinus koraiensis 21.2 11 31 37.26.33560 127.49.09515
Pinus koraiensis 11.2 10 21 37.26.33560 127.49.09515
Pinus koraiensis 29.1 14 35 37.24.64691 127.49.31671
ome] BHAE A ESHe 2Folm olF 4l WF BESLR otk BAIAL JlEHoR fuo] A
o] Exulgo] 2 A4S il FF AR *‘ZHOP S G G SESILE Qo o) A5k i)
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ADBH = ¢ + d x In(DBH)
(ADBH: gaiddi= 4=, DBH: dejd= Fil44,
c = 1958, d = -0.48)
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Table 3. Plantable areas identified with aerial
photography and ground survey

Type Area(m’) Percent(%)
Plantable areas in lawn 106,101 6.0
Plantab.le areas in low 177531 10.1
density forest
Total 283,632 16.1
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Figure 2. Locations of plantable areas
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Table 4. Number of trees of 22 quadrat plots

Number of Number of
Quadrat trees Quadrat trees
1 1 12 8
2 5 13 8
3 7 14 9
4 5 15 1
5 5 16 13
6 4 17 11
7 3 18 12
8 3 19 12
9 5 20 2
10 10 21 4
11 4 22 6
Mean 6.3 trees(0.016 trees/m’)
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Figure 3. Annual carbon sequestration rate by newly
planted trees
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