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Comparison of Carbon Stock Between Forest Edge and Core
by Using Connectivity Analysis
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ABSTRACT : Forest ecosystem is considered as an important stepping stone to minimize the impact of climate change. However,
the rapid urbanization has caused fragmentation of forest ecosystem. The fragmentation of forest patch results in edge effect which
brings about adverse impacts on forest function and structure. Degradation of forest ecosystem decreases carbon sequestration because
edge effect reduces productivity. Therefore, we analyzed the impact of forest edge effect on forest ecosystem carbon stock change in
Seongnam-si, Gyeonggi-do. We used connectivity analysis to determine forest edge and core area. The field study sites were selected
with considering forest age, density, class and soil type. Secondly, forest carbon stock was calculated with allometric equation. The
soil carbon stock was derived from Walkely-Black method. Lastly, Mann-Whitney test was conducted to validate differences between
carbon stock in edge and core area. As a result of study, the connectivity analysis was effective to determine forest edge and core.
The core and edge of forest patch showed different composition of tree species and soil properties. Carbon stock per tree in the
edge area was lower than that in the core area. However, the difference of soil organic carbon content between the edge and core
were relatively small. This assessment can be applied for the conservation of forest patch as well as quantitative assessment on the
forest carbon stock change caused by fragmentation.
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Urban Areas (Park and Kang, 2010)
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a) Edge area

b) Core area

Figure 5. Examples of Edge Area and Core Area
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Table 4. Carbon Stock in Each Site (Unit : KgC)
Arbor Shrub Total Per Tree
. Edge | 2368 62 243.0 63
Stte A 1™ core | 7513 0.0 7513 2738
o p | Edee | 14465 | 91 14556 | 226
Core | 22458 | 40 | 22498 | 449
. Edge | 4709 135 4344 76
Stte C 1= core | 877.1 23 879.4 284
. Edge | 839.6 350 8746 75
Stte D 1= e 1 10818 | o1 10819 | 212
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Arbor Shrub
Robinia pseudoacqcia (14) Rosa multiflora (3)
Ed Quercus mongolica (7) . ;
ge . ; Lindera obtusiloba (4)
Site A Styrax japonica (6) Phytolacca americana (4)
Castanea crenata (5)
Sorbus alnifolia (16) .
Core Robinia pseudoacacia (3) Phytolacca americana (1)
Quercus alienq (15) Rhododendron mucronulatum (17
Quercus mongolica (10)
Edge 8 Corylus heterophlla var. thunbergii (11)
Prunus serrulata var. spontanea (8) . .
. Lindera obtusiloba (5)
Site B Rhus trichocarpa (8)
Rhus trichocarpa (11) Symplocos chinensis for. Pilosa (7)
Core Prunus serrulata var. spontanea (9) Lindera obtusiloba (6)
Quercus aliena (6) Rhododendron mucronulatum (6)
Quercus mongolica (4) Corylus heterophlla var. thunbergii (4)
Symplocos chinensis for. pilosa (12) Stephanandra incisa (19)
Edge Styrax japonica (12) Rhododendron mucronulatum (1)
Castanea crenata (7) Rosa multiflora THUNB (1)
Site C Styrax japonica (5) Viburnum erosum (3)
Core Acer pseudosieboldianum (Pax) Kom (5) Rhododendron mucronulatum (2)
Castanea crenata (4) Lindera obtusiloba Blume
Sorbus alnifolia  (4) var. obtusiloba (1)
. . Stephanandra incisa (48)
Styrax. Japonica (26.) Corylus heterophylla Fisch. ex Trautv (6)
Symplocos chinensis for. pilosa (13) . .
Edge Lindera obtusiloba (4)
Castanea crenata (4) . ; L ) ..
Prunus serrulata var. spontanea (3) Smilax sieboldii migq. for. sieboldii (1)
Site D ’ Smilax china (1)
Quercus mongolica Fisch. ex Ledeb (11)
Quercus variabilis (10) .
Core OQuercus serrata (8) Corylus heterophylla Fisch. ex Trautv (1)
Castanea crenata (5)

numbers in () shows the number of trees each species
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Table 5. Result from Mann-Whitney Test
Total Tree Soil
Carbon Carbon Carbon Stock
Mann-Whitney’s U 4.0 1.0 64
Wilcoxon’s W 14.0 11.0 142
z -1.155 -2.021 -0.462
Significance 0.248 0.043 0.453
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