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Analysis and Comparison of Community Structural
Attributes by Topographic Positions and Aspects

in the Natural Deciduous Forest
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ABSTRACT

Taking account of the structural variation on species composition according to the
different topographic positions and aspects, the forest community attributes such as
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species composition, species diversity index, and similarity coefficient were comparatively
analyzed for the three topographic positions and the four aspects in the natural
deciduous forest of Mt. Gari area. The results are as follows :

1. The most dominant species in the overstory were Quercus mongolica in the
mid-slope, the ridge, and all aspects areas, however, the stands of the topographic
positions were less similar than the stands of the aspects in species composition,
because of the appearance of the specific domonant species such as Juglans
mandshurica in the valley area and Pinus densiflora in the ridge area.

2. Among the three topographic positions, the mid-slope area had greatest species
diversity index in overstory, but the index of the valley had greater value than
those of mid-slope and ridge in mid-story and understory. The north-east area
among the aspects had greatest the index in all canopy layers. However, The
stands of the aspects showed more smaller variation than the stands of the
topographic positions.

3. The ridge area showed greatest similarity coefficient value with the mid-slope area,
but showed least similarity coefficient value with the valley. However, similarity
coefficient among the topographic positions had much smaller value than similarity
coefficient among the aspects.

Key words : natural deciduous forest, species composition, species diversity, similarity coefficient
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Table 1. Species composition of the valley, mid-slope and ridge area by vertical layers in the study forest.

Overstory Mid-Story Understory

Species Valley 300" Ridge  Valley 10" Ridge  Valley 310" Ridge
Acer mono(AM)' 67 1.8 - 126 49 27 113 90 29
Acer pseudo-sieboldianum(AP) - - - 2.6 3.9 3.5 76 6.2 74
Betula davurica(BD) - 04 - - - - - - -
Betula schmidtii(BS) 3.7 41 6.1 - 1.2 3.3 - - -
Carpinus cordata(CC) - - - - - - 06 - -
Cornus controversa(CO) 18.2 5.1 - 12.2 2.7 0.6 1.7 02 0.2
Corylus heterophylla var. thunbergii(CH) - - - 3.6 1.8 - 28 41 04
Deutzia parviflora(DP) - - - - - - 1.1 - 1.0
Euonymus sachalinensis(ES) - - - - - - 0.7 - --
Fraxinus mandshurica(FM) - - - - - - - 06 -
Fraxinus rhynchophylla(FR) 58 5.3 1.2 5.3 3.2 3.8 43 64 59
Juglans mandshurica(JM) 431 6.8 1.5 11.6 1.1 - - 0.3 0.2
Kalopanax pictus(KP) 22 19 06 0.5 1.0 - 07 20 1.3
Lespedeza bicolor(LB) - - - 04 - - 43 - 1.2
Lindera obtusiloba(LO) - - - 76 43 25 11.0 13.3 94
Maackia amurensis(MA) - - - 08 09 - 15 21 138
Magnolia sieboldii(MS) -- - - 0.9 1.0 0.5 0.7 22 1.0
Morus bombycis(MB) 1.5 04 -- 14.0 6.3 0.9 51 1.1 -
Phellodendron amurense(PA) - 09 - - 0.2 - - - -
Philadelphus schrenckii(PH) -~ - - - 0.2 - 23 13 -
Philadelphus tenuifolius(PT) — — — 0.4 0.2 — 42 08 -
Picrasma quassioides(PQ) - 0.4 - 1.2 0.5 0.3 3.1 1.0 -
Pinus densiflora(PD) - 14 292 - - 5.4 - - 24
Pinus koraiensis(PK) - - - - - 0.3 - 05 39
Prunus mandshurica var. glabra(PM) - 06 - - 0.7 0.8 - - -
Prunus padus(PP) - - - - 04 - - 26 -
Prunus sargentii(PS) - -- - - 0.8 0.6 - - 02
Quercus dentata(QD) - - - - - 0.3 — - 0.5
Quercus mongolica(QM) 10.6 41.8 48.2 24 26.1 43.2 3.0 14.0 21.2
Quercus serrata(QS) 14 149 8.6 0.9 6.2 6.6 1.0 38 438
Quercus variabilis(QV) - 52 46 - 1.4 3.3 - - 0.4
Rhododendron schlippenbachii(RS) - - - 0.5 0.2 1.9 16 - 6.8
Rhus chinensis(RC) - - - 04 02 - - - 0.2
Rhus trichocarpa(RT) - - - - 1.0 2.0 - 04 16
Salix hulteni(SH) - 05 - - - - - - -
Sorbus alnifolia(SA) - 05 - 1.3 - 0.3 1.3 - —
Staphylea bumalda(SB) - - - 4.7 1.1 - 121 83 0.3
Stephanandra incisa(SI) - - - - - - 6.7 03 05
Styrax obassia(SO) — — - 6.1 225 144 - 127 21.8
Symplocos chinensis for. Pilosa(SC) - - - 09 - - 59 - -
Tilia amurensis(TA) - 1.0 - - - 1.9 - 0.2 1.2
Tilia mandshurica(TM) 43 70 - 6.6 49 06 42 6.1 14
Ulmus parvifolia(UP) 25 - - 2.5 0.9 0.4 1.3 04 -
Zanthoxylum schinifolium(ZS) - - - - -- - - 0.2 -

! Species abbreviations are applied to Table 2.
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Table 2. Species composition of the north-east, south-east, south-west, and
north-west areas by vertical layers in the study forest.
Overstory Mid-Story Understory
Species

NE™ SE SW NW NE SE SW NW NE SE SW NW
AM 1.9 2.2 1.7 1.9 4.5 4.9 6.4 59 8.3 5.3 4.2 7.0
AP - - - - 54 1.7 4.1 3.4 9.0 3.2 9.9 8.3
BD - - - 0.7 - - - - - - - -
BS 13.2 - 6.9 0.8 4.7 - 2.4 0.7 - - - -
cC - - - - - - - - - 0.3 - -
CcO 6.4 2.1 8.1 5.9 1.6 3.0 4.7 5.1 0.3 ~ 1.5 0.2
CH - - - - 1.1 2.5 1.8 1.1 2.0 1.9 1.4 2.0
DP - - — - - - - - - 1.9 1.9 -
ES - - - — - - - - - - 0.6 -
FM -~ - - - - - - - - 0.8 - -
FR 5.4 2.4 55 3.5 2.5 3.5 2.2 5.6 4.8 2.6 3.6 10.5
JM 10.1 105 14.8 8.8 1.7 2.4 5.0 1.0 - 0.3 - 0.4
KP 2.6 1.6 - 1.5 1.4 - 0.4 0.6 1.1 0.6 1.9 2.0
LB - - - - 0.3 - - - 2.9 1.2 - -
LO - - - - 5.7 4.9 5.8 1.6 96 13.3 116 9.2
MA - - - - 1.6 - 0.7 0.3 2.3 - 1.5 2.8
MS - - -- - 1.4 - 1.2 0.8 2.9 - 1.1 14
MB 1.0 0.8 - - 6.8 5.1 5.6 51 1.3 0.8 1.7 1.0
PA 0.9 - - 0.7 - - - 0.3 - - - -
PH - -- - - -~ - -~ 0.2 0.2 - 1.1 2.0
PT - - - - -- - - 0.5 0.4 - - 2.4
PQ 0.8 - - - 0.3 0.5 0.4 0.9 0.4 0.3 2.3 1.2
PD 48 116 178 11.3 - 3.6 1.5 1.9 0.7 1.5 0.6 1.0
PK - - - - - 0.3 - - 2.7 2.6 - 1.1
PM 1.2 - - - 1.3 0.3 04 0.5 - - -~ -
PP - — - - - - - 0.6 - - - 3.3
PS - - - - - 04 2.2 0.3 - - 0.4 -
QD - - - - - -- - 0.3 -~ - - 0.8
QM 379 416 309 426 19.7 29.3 28.3 34.1 8.3 202 18.3 204
QS 59 13.0 9.0 124 4.9 6.9 5.8 4.3 4.8 1.9 5.7 4.4
QV - 4.4 3.7 7.3 - 3.8 1.7 1.4 - - 1.0 -~
RS - - - - 0.3 1.5 04 0.6 1.5 8.5 1.8 -
RC - - - - - - - 0.5 - - - 0.3
RT - - - -- 0.6 1.6 2.4 0.5 - 1.5 2.2 0.6
SH 1.0 - - -- - - - - - - - -—
SA - 0.9 - - 0.6 - - 0.6 - - 0.5 0.2
SB - - - - 3.0 0.9 1.7 0.2 12.9 2.4 3.6 1.6
SI - - - - - - - - 4.1 0.7 - 0.6
SO - -- - - 205 16.0 13.0 17.6 10.8 228 168 11.7
SC -~ -~ - - 0.6 - - - 1.9 - 2.3 -
TA 0.8 14 - - 1.2 - - 1.2 1.6 - - 0.5
™ 6.1 5.8 1.6 2.6 7.7 4.9 0.9 1.4 5.2 5.0 1.8 2.8
UP -- 1.5 - - 0.4 1.6 1.0 0.9 - 0.6 0.6 0.3
A - - - - - - - - - - - 0.2

* NE : the north-east area(aspects of 1 ~ 90° )

SW : the south-west area(aspect of 181 ~ 270° )

! Aspect abbreviations are applied to Table 8.

SE : the south-east area(aspect of 91 ~ 180° )
NW : the north-west area(aspect of 271 ~ 360° )
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Table 5. Species diversity indices of the valley, mid-slope, ridge, and whole areas

in the study forest.
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Vertical Layers H! Huax* J? 1-J* R

Valley 1.72 2.40 0.72 0.28 11

Overstory Mid-Slope 1.96 2.94 0.66 0.34 19
: Ridge 1.27 2.08 0.61 0.39 8

Valley 2.66 3.18 0.84 0.16 24

Mid-Story Mid-Slope 2.38 3.37 0.71 0.29 29
Ridge 2.06 3.18 0.65 0.35 24

Valley 2.77 3.26 0.85 0.15 26

Understory Mid-Slope 2.59 3.30 0.78 0.22 27
Ridge 2.25 3.30 0.68 0.32 27

! Shannon’s diversity index

2 Maximum diversity index by Shannon’s index

¥ Evenness by Shannon’s index
4 Dominance by Shannon’s index
5 Richness
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Table 6. Species diversity indices of the north-east, south-east, south-west,
north-west areas in the study forest.

Vertical Layers H'! Hpax J’ 1-J’ R
NE 2.06 2.77 0.74 0.26 16
SW 1.88 2.30 0.81 0.19 10
NW 1.78 2.56 0.69 0.31 13
NE 2.52 3.26 0.77 0.23 26
Mid-St SE 2.41 3.09 0.78 0.22 22
ory SW 2.51 3.22 0.78 0.22 25
NW 2.41 3.50 0.69 0.31 33
NE 2.79 3.22 0.87 0.13 25
Underst SE 2.14 3.18 0.67 0.33 24
naerstory SW 2.52 3.30 0.76 0.24 27
NW 2.46 3.40 0.72 0.28 30
! Abbreviations from Table 5.
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Table 7. Similarity indices of the vertical layers for the valley, mid-slope, ridge,
and whole areas in the study forest.

Percent Similarity(%)

Communities
Valley Mid-Slope Ridge Whole Area
Valley -- 41 19 44
Overst Mid-Slope - 64 85
ory Ridge - 71
Whole Area -
Valley - 26 25 49
- Mid-Slope - 67 89
Mid-Story  pigge - 73
Whole Area -
Valley -- 58 37 57
Mid-Slope -- 63 84
Understory Ridge - 77

Whole Area
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Table 8. Similarity indices of the vertical layers for the north-east, south-east,
south-west, north-west and whole areas in the study forest
o Percent Similarity(%)
Communities
NE SE SW NW Whole Area
NE - 74 74 74 82
SE - 74 89 89
Overstory SW - 77 83
NW - 90
Whole Area -
NE - 72 74 70 79
SE - 83 80 89
Mid-Story SW - 80 88
NW - 87
Whole Area -
NE - 83 67 69 77
SE - 88 83 91
Understory SW - 74 74
NW - 82

Whole Area
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