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Forest Structure in Relation to Altitude and Part
of Slope in a Valley and a Ridge Forest at Mt. Gaya
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ABSTRACT

A valley and a ridge forest in Mt, Gaya area was studied to investigate forest structure in relation to altitude
and part of slope. Sixty-three quadrats were set up in the valley forest along altitude of 600m to 1,000m and
part of slope, and thirty-eight quadrats were set up in the ridge forest along altitude of 700m to 1,430m. Acc-
ording to the importance values, the valley forest was Quercus mongolica-Lespedeza maximowiczii community and
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the ridge forest was Pinus densiflora, Quercus mongolica-Rhododendron mucronulatum community. Similarity index
between the valley forest community and the ridge forest community was 37.2%. Shannon's species diversities
of the valley forest community and the ridge forest community were 1.3402 and 1.0098, respectively. According
to importance values by crown stories and DCA ordination, successional trends of tree species may be from
Pinus densiflora and Pinus koraiensis through Quercus mongolica to Quercus serrata and Carpinus laxiflora. As
going from the lower part to upper part of the slope in the valley forest, the importance values of Quercus
mongolica, Quercus aliena, Rhododendron mucronulatum and Lespedeza maximowiczii increased while those of
Carpinus laxiflora and Fraxinus rhynchophylla decreased. With increasing elevation in the valley and ridge forest,
the importance value of Pinus densiflora decreased while that of Quercus mongolica increased. In the valley forest,
densities of canopy and shrubstratum increased as increasing elevation, and the number of species and species
diversity decreased as increasing elevation and going from the lower part to the upper of slope. The range of
similarity indices between parts of the slope, and the elevation belts of 100m in the valley forest were 66.6~6
9.2 and 25.9~79.8%, respectively. In the ridge forest, density and basal area of canopy tended to decreased as
ncreasing elevation, and the range of similarity indices between elevation belts of 100m was 27.9~98.2%.
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Table 1. Dimension summary of the woody species for each
part of the slope in the valley and the nidge.

Valley
Lower* Middle® Upper*

Ridge

Tree stratum
Canopy
Density(trees / ha) 759 819 751 833
Basal area(m?/ha) 2147 1449 19.26 31.61
Understory
Density(trees /ha) 1,317 881 1,281 1,096
Basal area(m®/ha) 291 1.15 364 312
Shrub stratum

Density(trees /ha) 7,082 13,825 11425 15703

* indicates each part of the slope.
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Table 2 Dimension summary of the woody species in relation to altitudinal gradient.

Valley Ridge

600— 700— 800— 900- 1000 700~ 800— 900- 1000— 1i00— 1200— 1300— 1430
700m 800 900 1000  (top) 800 900 1000 1100 1200 1300 1400  (top)

Trze stratum
Canopy
Density (tress /ha) 700 710 620 789 2,066 980 1,040 720 850 750 500 760 600

Basal arca{m?®/ha) 14.87 2271 26.82 493 451 64.72 3614 2933 1959 1784 2398 1313 1.81
Understory
Density (trees /h*) 1,271 1,026 1,146 1,588 600 760 1,000 680 2,150 1,200 1,300 1,130 400

Basal area(m?*/ha) 198 318 239 330 052 437 384 353 129 333 581 065 010
Shrubstratum
Density (trees / ha) 10,400 6,426 11,280 14,666 18,000 11,040 12,880 21,100 22,000 23,120 14,400 15730 12,000
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Table 3. Importance values of mayr woody species (I of each stratum >50 %) for the valley and the ridge by crown sto-

ries.
Valley Ridge
Species Tree Stratum Shrub- Tree Stratum Shrub-
Canopy Understory stratum Canopy Understory stratum

Pinus densiflora 118 3.0 0.5 39.2 124 39
Pinus koraiensis 1.2 0.2 16.1 110 1.0
Quzrcus mongolica 37.7 279 3.9 342 216 55
Quercus serrata 95 6.0 0.9 0.6 0.1
Quercus variabilis 9.3 04 04 0.1
Caipinus laxiflora 59 20 0.8
Froxinus sieboldiana 46 29 110 125
Acer pseudo-sieboldianum 04 5.1 04 1.0
Rhododendron mucronulatum 12 15 41 127
Rhododendron schlippenbachii 6.7 4.6 6.3 9.2
Lespedeza maximowiczii 15 33.9 0.6 83
Lespedeza bicolor 28 84
Other species 24.2 41.4 47.8 105 324 37.5

Total 100.0 100.0 100.0 100.0 100.0 . 100.0
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Table 4. Importance values of major woody species (IV of each
part >5.0 %) for each part of the slope in the valley

and the ridge.
Valley
Species Ridge
Lower* Middle” Upper*

Pinus densiflora 92 49 76 256
Pinus koraiensis 1.2 1.3 02 12.5
Quercus mongolica 248 378 41.0 A3
Quercus serrata 7.7 10.2 9.0 0.1
Quercus aliena 0.2 0.6 8.2 0.1
Quercus variabilis 0.1 94 6.2 0.2
Carpinus laxiflora 75 46
Fraxinus rhynchophylla 5.4 26 26 0.1
Faxinus sieboldiana 3.0 2.0 23 85

Rhododendron mucronulatum 0.2 05 10 7.1
Rhododendron schlippenbachii 5.8 3.1 24 38

Lespedaza maximowiczii 48 5.0 7.8 18
Other species 311 18.0 11.7 59
Total 1000 1000 100.0 100.0

* indicates each part of the élope,
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Figure 2. Changes of importance values of major tree
species( IV of each elevation belt >10.0 %)
in the valley and the ridge in relation to
altitudinal gradient.
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Table 5. Values of various diversity indices of the woody
species for each part of the slope in the valley

and the nidge.
Species .
L No. of : : Evenness Dominance

District species le(;l'S}t)){ ar) (D)
Valley 59 1.3402 0.7997 0.2003

Lower* 50 1.1949 0.7883 02118

Middle* 44 1.0048 0.6212 0.3788

Upper* 38 0.8780 0.6302 0.3698
Ridge 36 1.0098 0.7353 0.2647

* indicates each part of the slope.
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Table 6. Values of various diversity indices of the wood
species in relation to altitudinal gradient.

District No. of izecerﬁv Evenness Dominance
Altitude(m) species (H') () (D)
Valley
600700 40 12817 0.7846  0.2154
7600 - 800 45 11679  0.7024 0.2976
800900 38 07003  0.4433  0.5567
9001000 19 0.6756 05110  0.4890
1000(top) 10 0.6060  0.6014 0.3986
Fidge
700—800 12 0.7874 0.7296 02704
800900 14 09616 0.8390 0.1610
9001000 13 08296 07448 0.2552
1000—1100 14 07352 06414  0.3586
1100—-1200 10 0.6576  0.6576  0.3424
1200—1300 19 0.8443 06602  0.3398
1300— 1400 19 10551 08110  0.1890
1430(top) 6 0.6441 08278 0.1722
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Table 7. Similarity indices (%) between parts of the slope
in the valley and the nidge.

Valley
Ridge
Middle Upper
Valley 332
Lower 69.2 66.6 33.8
Middie 63.8 35.8
Upper 45.2

Table 8. Similarity indices (%) between elevation

belts in the valley.

Altitude(m) 600—700 700~800 800—900 900—1000

700—-800 666

800--900 488 65.7

9001000 29.1 391 79.8

1000{top) 259 282 58.3 65.5

z}7} 69.2, 66.6, 688/001"“:}
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Table 9. Similarity indices (%) between elevation belts in the ridge.

T - N - .

800-900 96.5
900 - 1000 90.1 98.2

1000~-1100 799 977 96.9

11001200 41.1 46.6 39.7 381

1200-1300 279 409 420 48.8 61.9

13001400 54.6 69.3 706 795 36.8 62.5

1430(top) 20.9 353 35.0 457 639 405 431
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