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Analysis of Lifestyle Behaviors During the COVID-19 Pandemic in Toyama City Using
Human Mobility Trajectory Data

Toshikazu Seto*

Abstract: This study performed a quantitative analysis of human mobility dynamics in Toyama City during
September 2021, using smartphone location data from Agoop Inc. (8,414,697 records, 118,074 unique daily IDs).
By integrating the "Trajectools" plugin for QGIS with the "MovingPandas" library, the analytical framework
thoroughly assessed changes in mobility behavior under priority COVID-19 prevention measures from temporal,
demographic, and spatial perspectives. The analysis revealed a mobility pattern with an average speed of 10.72
km/h, predominantly featuring short-distance movements, as walking and cycling comprised 78.51% of all trips.
The peak movement occurred at 5:00 PM, and among age groups, mobility speed was notably low among 15-19
year-olds, quantitatively confirming the impact of COVID-19 restrictions on youth behavior. The analytical
methods developed in this study and the findings obtained can serve as a foundation for evidence-based decision-

making support in pandemic response and urban planning.

Keywords: BEIfLFT —4 (human mobility trajectory data), A{GEEZC (lifestyle), BEfHIEES: (time-geography) ,
COVID-19 (COVID-19 pandemic), &L (Toyama city)
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AWFFETIX, Agoop #D T4 > MFEIA OF — 4 |
X0, 202149 A 1 B5 30 HETOEILIHEFRHA
Li=F—Z%y FEFIALEZ. ZOF—F2%y hb,
EROBME (15 H~70mE TIIMR S mI L) 2615
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* =B BERTICFE (Komazawa University)

T 154-8525 HURTARTH A XBIIR 1-23-1  E-mail : tosseto@komazawa-u.ac.jp

-P1-13-



P1-13

[Extract OD points (& HID ) | [Extract stop points (i
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50, R BE MR I, s, R ETED)
R 0D 2 2880256k LT o 3R IRAE 24T - 7ok, p <0.001
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B % iN%k L C Trajectools & AV T LT 5 &, 15-19 5%
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hour 1018 20f% 30ft 40f% 508 60ft 70l E aft
) 8251 83334 16921 19200 1002 2276 193 90,286
1 5630 20688 12914 14867 10778 1626 172 66,675
2 4571 14360 12,065 15000 11,922 1,178 185 59,381
3 3,702 11,100 9,898 14,131 14,174 2,153 86 55,244
4 4124 11,124 9206 17915 13549 3008 433 59,539
5 5808 21456 1679 27272 17,559 8540 [NABR| 99218
6 52906 68,329 ; 257,008
7 96670 220,148 193,381 176476 809,417
8 129,438 230,048 221,976 200,324 907,368
9 194228 167,444 698,339
10 203,310 175,587 103,622 756,135
1 209,092 211,557 178,417 100,169 802,907
12 97,677 224,942 204,131 179,647 102,611 ,14 A 840,776
18 91507 230443 203,396 179,669 102,570 837,885
14 84610 235519 216414 186279 104,162 857,782
15 102,940 242,714 224,578 192,561 108,301 902,088
16 131,961 266,756 233,487 193,824 104,492 963,536
17 123,423 313,287 244974 216,386 112,859 1,042,588
18 108842 273261 198855 180,795 96,633 881,186
19 610,964
20 89,160 44,288 440,397
21 42,120 103893 59,912 318 27,763 4943 630 298,574
22 23072 76881 98745 35777 17,744 4013 409 196,441
2 14452 52047 26227 25798 12250 3,046 269 134,089
B 1400805 3542264 3,023,625 2746612 1514335 393,916 37,261 12,667,818
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