Remote sensing of environment and disaster laboratory

Institute of Industrial Science, The University of Tokyo, Japan

- - e
e e

& y S B £ T
™~ - I <
7’ 4 s A B SR e AR ' -
e g PRy o : -
< o o5 PT S 2 - -
S ;- = - —:_.-_\ - - } ’ i Sl Rl 22 - ivd y .

S — Pear - ——— . : Y = - - y

S s 7 o ’ v N R - A ) s

pe 3 v

% s : i i -1 =55 ki ——

; . - . ~as

= : e E

AEMRICEB L-EHEERECEROMIEF EZDHFE
Development of Correction Methods for Satellite Nighttime
Light Imagery Focusing on Angular Effects
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and enhances the reliability of urban monitoring using NTL.
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O Nighttime Light (NTL) observed from satellites plays a vital role in monitoring
urban activities.

[0 However, NTL has several uncertainties, and "Angular effect" is crucial.

[ Angular effect is a phenomenon in which the apparent NTL brightness changes
with changes in the satellite's observation angle (VZA).

[J Angular effects affect the estimation of urban activities using daily NTL data.
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Development of a correction method for NTL observation values based on the
observation principle with a focus on angular effects.

. Validation of the corrective effect of the proposed method on monthly
composite data, and the consistency of corrected results with urban activities.
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1. Model the angular effects of NTL using regression models.

2. Derive the theoretical brightness of NTL from assuming under a constant
observation angle from the model and correcting angular effects in the
observed values.

3. Validate the consistency between the corrected results and actual urban
activities.
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O Using the angular effect model, we
corrected the observed NTL (blue)
to be considered as if always

observed from 0-degree angle H3 WEFEoExE ¢« VZAinobservation
(orange). Fig.3 Concept of the correction method
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[0 Before correction, the data (blue) showed a similar decrease in brightness
during pre-pandemic times and after lockdowns were lifted, contradicting

actual urban activity.
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0 The monthly average data is skewed by the angular effect and may lack
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Abstract : Nighttime light (NTL) data observed from satellites 1s widely used for monitoring urban activities. However, because the data 1s captured from different angles
cach day, the “angular effect” causes apparent brightness variations, presenting a challenge for accurate application. This study focuses on the angular effect and develops a
correction method to adjust for brightness variations in NTL. The developed method 1s applied to analyze the lockdown in Shanghai, demonstrating that the corrected data
more accurately reflects the stagnation and recovery of urban activities during the lockdown. This research contributes to the establishment of a consistent data foundation
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The results after correction (orange) demonstrate a notable decrease in
brightness during the lockdown period compared to other times, aligning more
closely with the state of urban activity before and after the lockdown.
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consistency with urban activities before correction.

0 The correction by the proposed method can contribute to a more accurate and
dynamic understanding of urban activity.
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Fig.5 Distribution of VZA for Monthly Observation
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