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2018 2019 2020

EIEE April  May  June July August Septem OctobelNovemt DecemtJanuaryFebruaiMarch April  May  June  July August SeptemOctobe Novem!tDecemtJanuary FebruaitMarch April
el 3.315 3.067 3.038 3.546 11.486 13.119 11.684 5.425 3.698 2.986 3.154 3.388 4.87 9.737 10.07 9.933 4.084 3.338
ERR 0.909 0.678 0.737 0.776 1.879 1.639 2.143 0.89 0.693 0.771 0.727 0.778 0.796 1.937 1.088 1.115 0.672 0.678
s 0.535 0.465 0.558 0.679 1.539 1.526 1.649 0.874 0.614 0.581 0.609 0.643 0.929 1.44 1.209 1.277 0.733 0.506
IE 0.744 0.818 0.818 3.099 3.334 3.458 2019 1.196 0.852 0.824 0.819 1.444 3.206 3.221 2706 1.201 0.981
RE 0.983 1.039 1.103 2.685 2.029 3.056 1.267 1.102 0.902 1.06 1.05 1.139 2553 1.654 1.984 1.116 1.036
AL1R 0.407 059 0.532 0.916 0.859 1.006 0.643 0.421 0.453 0.445 0.532 0.518 0.771 0.756 0.842 0.568 0.437
=MW 0.417 0.559 0.543 0.996 0.92 1.117 0.581 0.452 0.373 0.446 0.522 0554 0914 0.825 1.065 0.617 0.475
g - IR 0.415 0.528 0.546 1.281 1568 1.42 0.829 0.505 0.436 0.479 0531 0.562 0.842 1.069 1.257 0.584 0.438
Il 0.662 0.698 0.816 2.921 3.139 3.091 1.6 0.951 0.717 0.739 0.775 1.203 2.926 2.571 2306 0.86 0.842
#R 0.259 0.367 0.374 0.717 0.813 0.757 0.518 0.335 0.347 0.328 0.347 0.411 0.702 0.578 0.645 0.36 0.285
LN 0.921 1.072 1201 2.798 2714 295 1.356 1.022 0.826 0.939 1.105 1.231 2.209 1.953 2251 1.057 1.142
bl 0.276 0.405 0.406 0.757 0.869 0.781 0.602 0.353 0.373 0.395 0.365 0.505 0.793 0.693 0.758 0.411 0.259
fisdg] 0.457 0.529 0.574 1.874 1.904 2.037 1.054 0.632 0.532 0.522 0.532 0.779 1.937 1.68 1526 0.621 0.554
N 0.261 0.373 0.365 0.626 0.769 0.704 0.535 0.33 0.32 0313 0.365 0.396 0.565 0.555 0.7 0.401 0.292
B 0.354 0.438 0459 118 1312 1282 0.842 0.523 0.418 0.407 0.419 00666 1.231 1.072 1.031 0.547 0.414
ERYH 0.275 0.369 0.38 0.946 1.104 1.019 0.699 0.439 0.35 0.334 0.369 0.604 1.037 0.897 0.885 0.507 0.314
deiEE 0.322 0.497 0.465 0.838 0.973 1.002 0.652 0.416 0.333  0.42 0.464 0.5 0.722 0.727 0.796 0.514 0.349
%+ 035 0435 0.471 1.215 1.284 1.227 0.77 051 0.448 0.419 0.457 0.797 1.246 1.029 1.047 0.568 0.453
el 0.285 0.362 0.462 0.543 0.575 0.578 0.408 0.289 0.47 0.357 0.385 0.417 0.632 0.316 0.487 0.309 0.25
B 0.277 0.38 0.369 0572 0.585 0.59 0.377 0.306 0.29 0.364 0.363 0.518 0.296 0.449 0.311 0.327
BH 0.991 0977 0.911 2.691 2.677 3.245 1.25 0.959 093 1.013 1.079 2.049 1.406 1.264 0.888 0.916
HE(ER) 1.113 0.983 1.045 2321 2.03 2815 1.385 1253 0.859 1.127 124 2202 1.698 1.468 1.101 1.04
pest23 0.572 0.639 0.575 1.695 1.51 1.828 0.808 0.62 00639 0.713 0.685 1.492 1.084 0.887 0.59 0.583
T 0.408 0.439 0.41 0.788 0.927 0.871 0.492 0.399 0.389 0.457 0.493 0.822 0.475 0.608 0.373 0.378
£R - KME 0.531 0.608 0.571 0.804 0.871 0.967 0.642 0.47 0.429 0.615 0.561 0.975 0.823 0.722 0.555 0.547
=28 0.541 0.694 0.629 0.862 1.074 1.127 0.651 0.647 0.421 0.676 0.624 0.835 0.75 0.703 0.601 0.614
BEfE 0.388 0.535 0.492 0.613 0.711 0.667 0.508 0.525 0.374 0.564 0.55 05 042 051 0493 049
e £ 0.301 0.403 0.335 0.318 0.399 0.365 0.35 0.259 0.264 0.399 0.359 0.348- 0.367 0.298 0.311
T 0.398 0.516 0.435 0.491 0.579 0547 0.461 0.456 0.344 0.516 0.498 0.489 0.352 0.51 0.436 0.452
= 1.745 2488 2413 2735 291 2.63 2396 2.35 2047 2553 2603 2476 2497 2477 2.565 2.324
BE 0.825 112 1.09 1135 1.174 1.172 1.059 1.047 0.811 1.135 1.144 1.062 0.953 1.023 1.073 1.061
il 0.551 0.745 0.686 0.929 0.973 0.962 0.732 0.737 0543 0.77 0.727 0.72 0.683 0.672 0.685 0.704
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AAFFETIE, F4 - B EEHEFHI W THZI
B A KR35 728 Elastic Net % V% . Elastic Net |3
Lasso [l & Ridge [BUFOHFREITIETH Y, HIEEIC
J DA E VAR AT A—2 )N 0 LIS O &
v, &5 TR vﬁi}w)/ RTA=ZT0 LHEESHS.

(Bo.B )ERP+1 zNz(y - _x) LB 0
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ZIZT, Ny, xl3zhZhi o7t A X (206 A7EE

mYy—y) , A - £ EYE, SHEEERT.
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7T AERRENF 1L, I — VB E MEEIN S IR
G2 MO CREERO N LM OT—42 1 v R bR
DB A HEET 5 IFERIFOTIETH H(IRFE, 2018).
RIRARIE & 382 - SR EREORIZIERIE OBIRN &
HEMEL, TORRE L EMECET LT 572012
AMFFECTIIA T ABFEEYFO F5% AV 5. ElasticNet ©
BONTZHANIRENEEZ DNDIEIEE AT —4,
EWORE - R EEH )T — 42 & LTH Y AR
2179 SNFLLT D g(x) 2H#EET DR EE 2 5.
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ZTxDAS, yOuIrt S, eV icEEND
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Sy =0, .,y 45 22 TEg()IIH Y
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Estimation of the freight generation/attraction in local living areas
using nighttime light data

Rikimaru IKUMOTO, Tomoya KAWASAKI, Satoshi HYODO and Agnivesh PANI

The estimation of cargo generation and concentration is the first step in the creation of OD tables and is
an important research issue. Not many countries have conducted large-scale logistics-related surveys, and
socioeconomic indicators such as population and GDP have been used to estimate the volume of cargo
generated and concentrated. However, the accuracy of estimates based on these indicators is not necessarily
high, and there is also the issue of difficulty in obtaining such data, especially in developing countries. On
the other hand, nighttime light data, a type of satellite image data, is available for almost all countries and
zones, and has been verified to be effective in estimating the volume of cargo generated and concentrated
in each prefecture in Japan (Kawasaki et al., 2022). In this study, we used Elastic Net and Gaussian process
regression to verify the validity of nighttime light data in estimating the volume of freight generated in the
207 Living Area Zone and attempted to improve the accuracy of the estimation. The analysis results showed
that nighttime light data, which is alternative data, is effective in estimating the volume of freight generated
and concentrated in the 207 Living Area Zone, and that the accuracy of the estimation is improved by using
the area of industrial zones. In addition, it was found that the estimation accuracy of nighttime light data
considering the area of inhabitable land was second only to that of manufactured goods shipments, one of

the socioeconomic indicators.



