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Investigation of angular effects on nighttime lights
in urban areas
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Abstract : Nighttime light (NTL) observed from satellites 1s widely used as a proxy indicator of urbanization and economic activity. Since NTL 1s observed from different
angles depending on the day, it 1s known as angular effects that the result of NTL observation over the same area varies within a cycle of the satellite. Prior research suggests
that this apparent change is related to the volume and height of urban buildings, the primary sources of NTL. However, the spatial pattern of this relationship and its
temporal variation with urban development have many unknown aspects. Thus, there 1s a gap 1n estimating urban development and economic activity information from NTL.
This poster shows analyses in Tokyo to introduce fundamental characteristics of angular effects. This study aims to apply the information on urban structure and land use
implied by the angular effect to dynamic estimates of urban activity.
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[J Nighttime Light (NTL) observed from satellites plays a vital role in monitoring the
socio-economic situation in urban areas.

O However, NTL has several uncertainties, and "Angular effect" is crucial. G _»

O Angular effect is a phenomenon in which the apparent NTL brightness changes ~ P A, ",...1_!' ST
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O [n peri-urban areas with mainly relatively low-rise buildings, the angular
effect pattern is Positive in many areas.
O In urban centers with dense high-rise buildings (e.g. Shinjuku), the pattern

is mainly U-shape, with some Negative patterns. _ S
Autocorrelation of NTL in Shinjuku
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. Analyze the fundamental characteristics of the angular effects of NTL and its _ )
satellite orbit can be seen on 5 and 21 days.

relationship with urban structure, and test whether urban structure can be
inferred from the angular effects.
. To clarify the influence of the angular effects on the daily variation of NTL

Figb. Autocorrelation of NTL
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] The pattern of angular effects depends on the height and density of buildings
0 The daily variation of NTL is influenced not only by the angular effect but also
by other cyclical factors. The results of the analysis of the magnitude of the
effect of each factor can be used to estimate the characteristics of land use
and human activity in the area.
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1. O Plot the relationship between NTL intensity and VZA for each pixel and
pattern the angular effect as shown in Fig 3.
0 Compare the pattern of angular effects on a map and building height map.
2. O Derive the autocorrelation of the daily variation of NTL intensity and
compare the results with the satellite period.
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