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Ecological Diagnosis on Korean Red Pine (Pinus densiflora Seibold
& Zucc) Stands in Isolated Urban Forest
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College of Environment, Keimyung University, Daegu 704-701, Korea
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Abstract: The urban forest offer many opportunities to maintain and enhance local and regional biological
diversity. Pinus densiflora stands in isolated urban forest in five areas of Seoul, Incheon, Daegu, Ulsan, and
Cheongju were investigated by landscape and community ecological methods for diagnosis of current status and
construction of conservation plan. Species composition of five study areas revealed regional characteristics. As
the result of stand dynamics, absence of pine seedlings and saplings were observed. Cheongju, significantly,
revealed highest species diversity (H'=1.86) and richness (24) among study areas, and the opposite was true for
Daegu (1.35 for H', and 14 for richness). Ratio of alien species was highest in Daegu (15.8%) (F=5.05,
p=0.0016). Based on landscape analysis, complexity of pine patch was higher in local city than metropolitans,
but statistically not significant (p=0.133). Complexity of pine patch revealed significant positive correlation with
diversity and richness, but not with percentage of aliens. Synthetically, ecological management based on
community and landscape ecological information was recommended. Cautious artificial regeneration strategy was
necessary to regenerate pine forest in urban area.
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Figure 1. The map showing geographic location of five study
areas.
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Figure 2. DCA ordination of vegetation samples of isolated pine
forests of Seoul (signified by the letter S), Incheon (signified by
the letter T), Cheongju (signified by the letter C), Daegu
(signified by the letter D), Ulsan (signified by the letter U).
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Figure 3. Frequency distribution of diameter class of major
tree species in Seoul.
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Figure 4. Frequency distribution of diameter class of major
tree species in Ulsan.
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Table 1. Importance value (mean T se) of major woody species in five study areas.

Site Seoul Incheon Ulsan\ Daegu Cheongju
(n=27) (n=10) (n=4) (n=13)

Pinus densiflora 49.0=1.5 50.1£7.0 50127 57.7£69 48.1+3.0
Robinia pseudoacacia 26+1.0 _ 3.1£13 11.1+6.2 42+17
Quercus serrata <1 1.2+0.7 72+23 1.3+£08 6.0+23
Styrax japonicus 47+22 1.9+09 - <1
Q. mongolica <1 17.0+2.0 40+24 <1 <1
Q. acutissima 19+1.2 - 1.9+0.7 30£1.0
Sorbus alnifolia 1.6+0.6 - ? 1.8+ 1.0
Prunus serrulata 22407 - <1 <]
Alnus firma - 53+1.8 - -
P rigida <1 3.8+19 - 3.0+22 <1
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Figure 5. Species diversity (H') of Korean red pine forests of
five study areas. Mean species diversity and se (standard
errors) bars shown separately for study areas. Bars having
different letters were statistically different (p<0.05).
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Figure 6. Species richness of Korean red pine forests of five
study areas. Mean species richness and se (standard errors)
bars shown separately for study areas. Bars having different
letters were statistically different (p<0.05).
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Figure 7. Percentages of alien species of plots in five study
areas. Mean ratio of aliens and se (standard errors) bars
shown separately for study areas. Bars having different
letters were statistically different (p<0.05).
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Figure 8. Fractal dimension of three study areas. Mean
fractal dimension and se (standard errors) bars shown
separately for study areas. NS indicates no statistically
significant difference.
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