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The sensitivity analysis of forest ecosystem to effect
of acid precipitation by geographic information
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ABSTRACT: The purpose of this study was to give some ideas for the reasonable
ecological management of Taejon city and its adjacent forests related to urban
plans. For those, the environmental buffer capacity and the sensitivity of forest
ecosystem to the effect of acid precipitation were analyzed using IDRISI system of
GIS. Rain monitoring points to analyse the acid precipitation were selected 1 point
in industrial area, 4 points in commercial area, 4 points in residential area, and 5
points in suburban. Transformed vegetation index(TVI) based on Landsat TM data
was analyzed in forest land. Forest type was given, forest soil productivity was
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analyzed, which were based on soil texture, soil depth, slope, soil acidity, and

parent rock through imagery conversion from vegetation and soil map, repectively.

The region with the highest concentration of SO4

27, NOs, and Cl™ in rain was

industrial area. The region occupied 62.7% in forest land located near industrial
area showed the highest sensitivity to acid precipitation in Taejon. In forest

ecosystem, the rate of high sensitivity, moderate sensitivity, sensitivity, and low
sensitivity were 6.6%, 55.6%, 12.2%, and 5.1%, repectively. Forest ecosystem with

sensitivty to acid precipitation was located northeast and southeast in Taejon city

center. It is considered that forest ecosystem in northeast and southeast will

receive much more stress with the increase of acid precipitation precursors.
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Table 1. Average anion conceniration and regional differences of rain in mointoring
sites, Taejon.

Monitoring Distance Cl~ N0z~  S042° Catergory cl™ N0z~ S04%~
sites (Km) ------ mg/1l --------}  ——-——-- mgsl -—--—----

Dukmyungdong | 11.50 1.90 2.78 7.94

Jigdong 11.50 2.27 3.22 11.41

Secheondong 9.00 2.31 3.33 14.36

anyungdong 7.00 3.07 3.34 13.48

Isadong 7.00 2.41 2.42 12.25 | Suburban 2.39 3.00 11.89

Daewhadong 5.00 3.85 5.03 37.07 || Industrial 3.85 5.03 37.07

Sukbodong 13.00 2.58 3.15 9.66

Galmadong 5.50 2.15 2.62 14.90

Okkyedong 3.50 2.60 3.15 16.00

Taepyongdong 3.00 2.93 3.22 19.05 || Residential 2.57 3.04 15.00

Sojedong 2.50 4.32 4.02 32.00

Indong 2.00 2.56 3.20 25.00

Jungchondong 1.50 3.20 3.20 21.50

Daehungdong 1.00 2.45 3.00 17.13 | Commercial 3.13 3.35 24.00
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Table 2. Classification and Treatment of
Transformed vegetation index

TVI value | Classification | Treatment
1-24 Level 1 6
25-48 Level 2 5
49-72 level 3 4
73-% Level 4 3
97-121 Level 5 2
122-142 level 6 1

UX|HAR
(Forest soil productivity)
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Table 3. Analysis and treatment of forest type.

i

Forest Type

:

Quercus serrata

Quercus variabilis

Quercus variabilis-Pinus densiflora
Quercus acutissima

Pinus densiflora

Pinus densiflora-Quercus serrata
Pinus densiflora-Quercus variabilis
Larix leptolepis

Pinus rigida

Pinus densiflora-Quercus. acutissma
'Quercus acutissima-Pinus densiflora
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Fig 3. Schemetic diagram of sensitivity analysis
on acid precipitation in forest ecosystem.

Table 4. Sensitivity level of forest ecosystem
to acid precipitation.

Level Km? percent
Level 1 15.31 5.1
Level 2 97.61 32.8
Level 3 165.23 55.5
Level 4 19.51 6.6
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Table 5. Sensitivity level of forest sites. (o, )
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ID: Industrial adjacent forest, (1):Dan~
gsan (2):Kyechoksan

UB: Urban adjacent forest, (1):Bomu-
nsan (2):Bongsan

SB :Suburban adjacent forest, (1):Sik-
changsan (2):Kabhasan (3):Seong-

sangsan
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Fig. 4 Sensitivty map of forest ecosystem to acid
precipitation in Taejon.
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