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forest environment’

Kwan - Soon Chang

Dept. of forest resources. Chungman National University
Abstract

This study was carried out to lead the scientific management of the urban forest by estimating
the forest environment. Forest environmental information was constructed using IDRISI system
based on survey data, soil, plant, and digital elevation data. Forest environmental information was
consisted of soil depth, soil organic content, soil hardness and parent rock as a soil environmental
factor, and forest community, tree age, crown density as a plant environmental factor. Plant
activity and topographic environment also were analyzed by using remote sensing data and digital
elevation data. Environmental function of urban forest was estimated based on results of soil
conservation and forest productivity. 70% of urban forest is located in elevation of lower than
200m and 55% of forest area have the slope of lower than 15 degree. Analyzed soil conservation
status and forest productivity were almost the same as the soil chemical properties of collected
soil sample and the vegetation index estimated using remote sensing data, respectively. Thus, the
constructed forest environmental information could be useful to give some ideas for management
of urban forest ecosystem and establishment of environmental conservation planning, including
forests, in Taejon. The best forest environmental function was appeared at the natural ecology
preservation zone. Current natural parks and urban parks were appeared to establish the

environmental conservation plan for further
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development. The worst forest environmental function was appeared at the forest near to the

industrial area and an overall and systematic plan was required for the soil management and

high forest productivity because these forest was developing a severe soil acidification and having

a low forest productivity.
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Table. 1 Distribution of sample plots in each

investigated sites

Investigated sites

Forest community
BMS BS KGS SCS DDS DS

Quercus serrata 3 - 3 3 3
Quercus variabilis 3 - 3 3 3
Pinus densiflora-Quercus 3 - 3 3 3
variabilis
Quercus acutissima 3 - 3 3 3

Pinus densiflora 3 3 3 3 3 3
Pinus densiflora-Quercus 3 - 3 3 3
serrata
Larix leptolepis 3 - - - -
Pinus rigida 3 3 3 3 3 3
Pinus densiflora-Quercus - - 3 3 3
acutissma

Total sample No. 24 6 4 24 24 6

BMS:Bomunsan, BS:Bongsan, KGS:Kyegoksan,
SCS:Sikchangsan, DDS:Doduksan,
DS:Dangsan
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Table 2. The e\{aluation factors and criteria for soil conservation
Evaluation Valge
Weight
factors 5 4 3 2 1
soil depth (cm) 150< 150-100 100-50 50-20 <20 1
soil organic matter (%) 8 8-6 6-4 4-2 2-0 » 1
soil hardness (kg/cr) <0.5 0.5-1.0 1.0-15 1.5-2.5 2.5< 1
Table 3. The evaluation factors and criteria for forest productivity
Evaluation Value .
Weight
factors 5 4 3 2 1
Age (year) 41 < 40-31 30-21 20-11 10-0 2
Crown density 71% < 70-40% < 40% 2
Slope < 15° 15-20° 20-25° 25-30° 30° < 1
Sedi t Met hi
Parent rock rmentary etamorpiuc Acidic rock 1
rock rock

Construction of forest environmental information

v
® Topographic en7vironment  Soil environment
v

Evaluation of forest environment

e Plant environment

® Soil conservation status @ Forest productivity

v

Analysis of environmental function

Fig. 1 Diagram for construction of forest environmental information and evaluation of forest

environment
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ELEVATION DISTRIBUTION

Fig. 2 Elevation distribution

SOPE DISTRIEUTION

Fig. 3 Slope distribution

R OUNSERVSTION LEVET

Fig. 4 Soil conservation level

POREST FRODUCTIVITY LENTL

Fig. 5 Forest productivity
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Table 4. Soil conservation level of urban forest in Taejon.

(unit : k' )

Soil conservation level

Forest type Forest community
5 4 3 2 1
Quercus serrata 0.15 0.05 0.09 118 1599
Deciduous forest Quercus variabilis 31 0 0 321 302
Quercus acutissima 0.22 0.01 0 157 1831
Pinus densiflora-Quercus serrata 0.12 0 164 1058 0
Mixed forest Pinus densiflora-Quercus variabilis - 026 0.5 234 467 0
Pinus densiflora-Quercus acutissima 0.01 0 013 11 0
Pinus densiflora 3.93 77 1001 9.79 0
Coniferous forest  Larix leptolepis 0 0.5 638 157 0
Pinus rigida 0.25 19 5371 346 0
sum 804 1066 1644 3713 645

Table 5. Physical and chemical properties of soil for soil conservation level

Exchangeable
Soil Soil pH Tota- OM P,0s CEC. BS. cation
Class 9 (me/100g) Remark
depth texture (1:5) N (%) (%) (ppm) (me/100g) (%) L
Mg' Ca’ K Na*
04 00 .
Class 4 20-50 ISSL 463 012 221 21 5.50 14 023 0 5 0.05 coniferous
1.2 0.0 .
Class 3 50-100 IS 471 021 373 28 6.16 29 0.52 2 5 0.02 coniferous
08 0.0 ixed
Class 2 50100 1S 494 032 428 31 560 37 122 003 ™€
0 4 forest
08 0.0 .
Class 2 50-100 SL 426 019 497 51 6.21 22 036 9 5 0.04 coniferous
12 0.0

Class 1 100< LS 517 052 765 4 6.75 47 1.86 5 5 0.02 deciduous




Fig. 6 Environmental function of urban forest
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Table 6. Productivity level and average TVI of urban forest in Taejon.

Forest productivity level

Forest type Forest community TVI
5 4 3 2 1
Quercus serrata 3.63 0.29 0 12 1419 1.78
Deciduous forest Quercus variabilis 4.20 24 0.7 011 3148 1.82
Quercus acutissima 4.07 0.22 0 0.49 17 2.39
Pinus densiflora-Quercus serrata 394 0.12 0.01 1125 097 0
Mixed forest Pinus densiflora-Quercus variabilis  3.98 0.26 0.05 689 058 0
Pinus densiflora-Quercus acutissima 3.62 0.01 0 1.08 0.14 0
Pinus densiflora 3.95 393 8764 2933 061 0
Coniferous forest Larix leptolepis 423 2.3 5.03 113 0 0
Pinus rigida 3.52 025 3684 2048 175 0
sum 9.78 13026 7197 66.72 599

* unit : ko'
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Table. 7 Group of environmental function
evaluation for urban forest by soil

conservation and forest productivity

Group Area(kr) percent Remark

1 8.0 3
2 119.2 43
3 26.6 10

Rock and Talus site
Coniferous site

Deciduous site

Coniferous and Mixed
forest

4 51.3 18

5 149 5 Coniferous site

6 64.8 23 Deciduous site
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Table 8. Evaluation of environmental function for 7 forest areas of urban forest in Taejon

(unit : %)
Group of environmental function
Forest area
1 2 3 4 5 6
Sikchangsan 37 207 6.5 0.8 5.9 624
Kyegoksan 15.9 52.8 03 14.7 14.7 1.6
Bomunsan 0.7 50.6 94 5.2 0.2 339
Doduksan 13.7 10.2 14.9 10.2 0 51
Bongsan 0 75 0 25 0
Dangsan 0 64 0 0 36
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