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Characterizing light pollution in national parks during peak and off-peak tourist seasons using

nighttime satellite images'
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ABSTRACT

In this paper, we examined factors that influenced light pollution in Korean national parks during peak and
off-peak tourist seasons. Cloud-and moonlight-free nighttime satellite images that were collected during
October 2012(for peak season) and January 2013(for off-peak season) by the Day and Night Band (DNB) of
the Visible Infrared Imaging Radiometer Suite (VIIRS) sensor were used to estimate the levels of light pollution
in 19 national parks (excluding the Bukhansan and Mudeungsan National Parks). Bootstrapping regression
analyses were conducted to examine the effects of socioeconomic and policy factors on light pollution in the
study national parks for peak and off-peak tourist seasons, separately. The characteristics of light pollution in
the national parks varied by season. During the peak tourist season, light pollution in the national parks were
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affected more by night lights nearby the parks than those within in the parks, while in the off-peak season, light

sources in the parks were more important. Scattering of light emitted from hotels and other recreational facilities

outside the parks that led to the sky glow effect can be attributed to the greater impact of night lights nearby the

parks during the peak season. This result suggests that regulating light pollution nearby the park areas is needed

to mitigate light pollution in the national parks, especially in a peak tourist season.
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Figure 1. The nineteen study national parks
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Figure 2. Average brightness values of VIIRS DNB
nighttime image taken in October 2012
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Table 1. Description of the variables used in the study

Tibshirani, 1993; Sung, 2012).
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Variables

Descriptions

Dependent variable

night light intensity in the

national park park ((/m'/sr)

mean pixel radiance of cloud and moonlight free VIIRS DNB images in the national

Independent variables

land area

land area designated as the national park in 2010 (km)

percent village area national park (%)

proportion of the area designated as village districts to the total land area in the

night light intensity in the
5km buffer

mean pixel radiance of cloud and moonlight free VIIRS DNB images in the 5 km
buffer from the national park (/N/m'/sr)
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Table 2. Bootstrapping confidence intervals (CIs) of regression coefficients for October 2012 and January 2013 light
pollution in the national parks

90% CI 95% CI 99% CI
Variables Coefficients Lower Upper Lower Upper Lower Upper
bound bound bound bound bound bound
October 2012
Intercept 4.2422
land area -0.0092 -0.0195 -0.0048 -0.0242 -0.0036 -0.0406 -0.0002
percent village area 0.9250 0.1235 1.423 -0.1307 1.4778 -1.1049 1.6461
Night light intensity in 0.2656 0.1834 0.6963 0.00824 07319  -0.0238  0.79
the Skm buffer
January 2013
Intercept 5.6470
land area -0.0089 -0.019 -0.001 -0.0205 0.0023 -0.0276 0.0136
percent village area 1.1274 0.438 1.759 0.236 1.957 -1.19 3.056
Night light intensity in 0.1333 0.0169 0.2693 00353 03332 02023 04703

the S5km buffer
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