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Abstract: The study was carried out to provide information about growth and ecological characteristics by site types
of natural deciduous forest in Pyeongchang, Gangwon Province. The data were collected from four aspects(the East,
the West, the South, and the North) with three elevation(higher than 1,000 m, 700~1,000 m, lower than 700 m) and
three topographical conditions(ridge, hill, and valley). Growth parameters by site types were evaluated based on the
growth performances of dbh for the last 5 to 10 years; which were also estimated based on both Pressler and Schneider
formulae. In addition, ecological characteristics such as Shannon-Wiener's diversity index, evenness index and richness
index were analyzed by site types. The management methods by site types were suggested by considering stand density,
growth patierns, and ecological characteristics. It was found that the stands on the South and the East are necessary
the tending practices to improve growth and ecological characteristics. On the other hand, the West and the North
needed the tending practices focusing on stand density management to increase growth rate rather than ecological
management. It was also found that the area lower than 700 m in elevation showed higher growth rate than other areas.
As a management standard considered in terms of growth rate, it was suggested that tending practices should be applied
to the stands of which growth rate for the last 5 to 10 years were lower than 2%. Coensidering topographical conditions,
valley area showed better ecological characteristics than both ridge and hilly areas. Consequently, it was revealed that
the valley areas were suitable for the ecological management.

Key words: ecological characteristics, growth characteristics, management methods, natural deciduous forest
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Table 1. Formulas of species diversity, evenness, and richness
index

Index Equation

Diversity Index(H") H'=- i [(5) n (n“lj]

Shannen-Wiener(1949) Sl n
i=

Evenness Index(J") Jro H'

Pielou(1969) “In(8S)

Richness Index(R) R=S

a:number of individuals belonging to the ith of S species in the
sample, # : total number of individuals in the sample, §: number of
species.

Table 2. Formula of relative density

Variable name Equation

RD RD:%

g
RD = relative density, BA = basal area per hectare, and d, = quadratic
mean stand diameter.
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Table 3. Guide of relative density

Guide Explanation
RD <29  opengrown stand
2.0 <RD<3.8 stand groth slow to where commercial thinning
may be desirable
38 <RD the ability of trees to respond to release is dimin-

ished
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Table 4. Comparison of growth characteristics by site types
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Variables Diameter

Variables Diameter

rowth Diameter cowth Diameter
g growth rate g growth rate
amount (%) amount (%)
Site Types {cm) Site Types (cm)
Higher Ridge 1.19 1.90 Higher Ridge 1.17 1.36
than Hill 1.27 1.90 than Hill 0.96 1.17
1,000 m Valley 1.20 1.76 1,000 m Valley 1.01 1.44
200~ Ridge 1.42 1.94 700~ Ridge I.16 1.60
East 1,000 m Hill 1.50 311 South 1.000m Hill 1.29 2.00
’ Valley 1.36 2.58 ’ Valley 1.35 2.09
Lower Ridge 1.53 3.03 Lower Ridge 1.48 262
than Hill 1.81 3460 than Hill 1.48 2.82
700 m Valley 1.87 4.10 TOO m Valley 1.42 2.54
Higher Ridge 1.18 1.74 Higher Ridge 1.12 1.87
than Hill 1.75 2.89 than Hill 1.20 1.96
1,000 m Valley 1.43 224 1,000 m Valley 1.05 1.49
Ridge I.15 1.89 Ridge 1.20 1.84
West Zoé)o”o . Hill 138 232 Notth Z%%;) - Hill 121 1.69
’ Valley 1.46 2.17 ’ Valley 1.32 2.08
Lower Ridge 1.76 4.50 Lower Ridge 1.25 246
than Hill 2.00 4.00 than Hill 1.91 347
700 m Valley 1.54 2.99 700 m Valley 1.23 221




REK PR e] ST dRRR kR 2 A By 45 S RIS bR 29
Table 5. Comparison of ecological characteristics by site type
Variables , , Variables , .
Site Types H I R Site Types H J R

Higher Ridge 1.53 0.64 8.33 Higher Ridge 0.73 0.53 4.00

than Hill 1.90 0.82 10.33 than Hill 1.24 0.59 7.00

1,000m  Valley 2.05 0.81 12.67 LOOOm  Valley 1.80 0.81 9.67

700~ Ridge 1.06 0.51 7.33 700~ Ridge 0.90 0.45 733

East 1.000 m Hill 1.85 0.81 10.00 South 1.000 m Hill 1.67 0.77 9.00
’ Valley 1.68 0.70 11.00 ’ Valley 1.64 0.78 8.33

Lower Ridge 1.70 0.72 10.67 Lower Ridge 1.82 0.80 9.67

than Hill 2.03 0.85 11.33 than Hill 153 .70 867

700 m Valley 1.75 0.78 10.00 700 m Valley 1.50 0.63 10.67

Higher Ridge 1.61 0.71 9.67 Higher Ridge 227 0.85 14.67

than Hill 1.75 0.78 9.67 than Hill 1.83 0.75 11.67

1000m  Valley 223 0.87 13.00 1LOOOm  Valley 2.04 0.84 11.33

700~ Ridge 1.71 0.74 10.00 700~ Ridge 2.07 0.84 12.00

West 1.000m Hill 226 0.88 13.00 North 1000 m Hill 217 0.87 12.33
’ Valley 2.18 0.87 12.33 ’ Valley 2.43 (.90 15.00

Lower Ridge 1.43 0.61 10.00 Lower Ridge 240 0.89 15.00

than Hilt 2,18 0.87 12.33 than Hill 2.36 0.90 14.00

700 m Valley 1.94 0.78 12.00 700 m Valley 218 0.88 12.00
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Table 6. Decision of maximum number of trees by site types
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Variables DBH Maximum Variables ~ DBH Maximum
Site Types (cm) number of trees Site Types (cm) number of trees
Ipes (N/ha) ypes ¢ (N/ha)

Higher Ridge 174 700 Higher Ridge 210 500

than Hill 16.3 700 than Hill 19.3 600

1,000 m Valley 14.8 800 1,000 m Valley 16.8 700

700~ Ridge 17.3 700 100~ Rl.dge 15.8 800

East LO00 m Hill 13.0 1,000 South 1000 m Hill 15.8 800
! Valley 124 1,100 ’ Valley 164 700

Lower Ridge 11.4 1,300 Lower Ridge 12.7 1,000

than Hill 12.0 1,200 than Hilt 12.2 1,200

700 m Valley 12.6 1,000 700 m Valley 133 1,000

Higher Ridge 16.5 700 Higher Ridge 15.6 800

than Hill 7.3 700 than Hill 18.9 600

1,000 m Valley 152 800 1,000 m Valley 17.6 700

700~ Ridge 14.3 900 700~ Ridge 184 600

West 1.000 m Hill 17.2 700 North 1.000 m Hill i7.9 700
! Valley 159 800 ’ Valley 19.1 600

Lower Ridge 1.2 1,400 Lower Ridge 13.2 1,000

than Hill 12.5 1,100 than Hill 13.8 900

700 m Valley 12.8 1,000 700 m Valley 14.7 800
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Table 7. Management methods by site types
ooy Maximum Diameter growth rate (%) . Number of
Site Tvpes Variables number of N/ha c}g g(l:(t)egr]iz?ilcs trees to be
e Types . trees (N/ha) Syears 10years left (N/ha)
Higher Ridge 700 821 1.9 2.0 Bad 650
than Hill 700 792 19 2.0 Medium 630
1,000 m Valley 800 959 1.8 2.0 Good 720
700~ Ridge 700 740 1.9 23 Bad 600
East 1.000 m Hill 1,000 999 3.1 38 Medium 850
’ Valley 1,100 1,014 2.4 33 Medium -
Lower Ridge 1,300 1.018 34 4.8 Medium -
than Hill 1,200 761 34 44 Good -
700 m Valley 1,000 762 34 44 Medium -
Higher Ridge 700 910 1.8 2.1 Bad 680
than Hill 700 903 29 33 Medium 760
1,000 m Valley 800 862 23 26 Goad 690
700~ Ridge 900 1.114 1.9 2.2 Medium 830
West 1.000 m Hill 700 759 22 3.0 Good 600
’ Valley 800 847 22 2.4 Good 690
Lower Ridge 1,400 1161 4.6 4.1 Bad -
than Hill 1,100 759 4.0 50 Good -
700 m Valley 1,000 932 30 39 Good -
Higher Ridge 500 592 17 1.9 Bad 440
than Hill 600 725 1.2 1.4 Bad 540
1,000 m Valley 700 836 1.4 1.7 Medium 540
700~ Ridge 800 1,010 1.7 2.1 Bad 750
South 1.000 m Hill 300 688 2.1 2.5 Medium 580
! Valley 700 725 2.3 2.8 Bad 580
Lower Ridge 1.000 877 26 34 Medium -
than Hill 1,200 814 2.8 36 Bad -
700 m Valley 1,000 821 2.4 29 Bad -
Higher Ridge 800 844 1.8 22 Good 710
than Hill 600 656 1.9 1.6 Medium 590
1,000 m Valley 700 644 1.5 1.8 Good 590
700~ Ridge 600 615 1.9 2.2 Good 550
North 1000 m Hill 700 574 1.8 2.0 Good 500
’ Valley 600 330 1.8 27 Good 450
Lower Ridge 1,000 856 23 27 Good 770
than Hill 900 604 35 4.3 Good -
700 m Valley 800 626 23 29 Good 560
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