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Detection of the ecotone of the Mt. Pukhansan National
Park with GIS and remote sensing technologies

Chong-hwa Park - Soo-jeong Myung - Young-im Park
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ABSTRACT : The purposes of this paper are to find ways to detect ecotone between two eco-
systems, measure the width and size of ecotone around the Mt. Pukhansan National Park, and
investigate environmental impacts, if any, on the forest ecosystem of the park by human
activities. Normalized Difference Vegetation Index(NDVI) derived from TM data and the ana-
lytical capabilities of GIS are used to investigate characteristics of the ecotone, or the impact
zone, of the park.

Major findings of the study can be summarized as follows : First, it was found that ecotone
of the park could be identified from NDVI—distance curves derivied by a series of buffering op-
erations. Second, NDVIs of all three years of the national park are about 14 percent higher than
surrounding areas. Third, width of ecotone were found to be closely related to phenology,

adjacent land use, environmental degradation, etc. Third, ecotone of the study area was nearly
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doubled during 1985— 1993 period, which might be caused by heavy trampling of visitors. Thus

it can be concluded that further studies are needed to find exact causes of the deterioration of

plant communities of the ecotone of the park.
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Fig. 1 NDVI of the Mt. Pukhansan National Park Derived from TM Data Acquired on May 20,

1993.
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Fig. 2 NDVI-Distance Curve of the Mt. Pukhansan National Park Derived
from TM Data Acquired on May 14, 1985,

Table 1. Summary Statistics of the NDVI of the Study Area

TM Data | All Scenes | National Park(A) | Surrounding Area(B)| Ratio(A/B)
05-14-1985 | 173.2769 187.6720 164.9261 1.1379
05-20-1987 | 164.2091 178.5040 155.9051 1.1450
05-20-1993 | 167.8615 183.5722 158.7358 1.1565
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Table 2. Ecotones of the Mt. Pukhansan National Park identified by TM NDVI

Ecotone 95% Criteria 99% Criteria 100% Criteria
™ Width | Size [Percent| Width | Size [Percent| Width Size |[Percent

Data (m) |(cells)| (%) (m) |(cells) | (%) (m) (cells) | (%)

05-14-1985 | 220.72 | 18,314 14.43 | 341.49 | 27,560 | 21.71 981.16| 66,225 | 52.18
05-20-1987 | 387.52 | 27,322| 21.53 | 557.94 | 41,701 | 32.86 | 1,442.44| 88,767 | 69.94
05-20-1993 | 456.23 | 35,142| 27.69 | 674.31 | 48,790 | 38.44 | 1,825.09,105,003 | 82.73
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Table 3. Width of Ecotones Adjacent to Residential Areas and Open Spaces(Unit=m)

( cotone | Adjacent to Residential Areas Adjacent to Open Spaces

ITM Data 95% 99% 100% 95% 99% 100%
05-14-1985 | 204.02 317.93 940.54 206.43 306.05 813.00
05-20-1987 | 187.66 296.65 873.92 272.50 400.07 1,033.81
05-20-1993 | 236.23 367.34 1,075.83 209.65 307.25 801.18

ZTHEIY HAYY &x¥ I o]AL A= AAS THsly L%
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