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Introduction Methodology

Small cities In Japan are facing population decline and
economic stagnation. Events are considered a potential tool
to revitalize urban centers. This study aims to identify
which events lead to significant changes in human flow, as
a first step to modeling event-driven urban activation.

- Step 1 Daily Flow Mapping: Mapping unique Uusers
arriving in each grid per day.

- Step 2 Z-Score Normalization of Grid-Level Flow: To
identify unusual spikes in flow, a Z-score was calculated
for each grid cell usina a 30-dav moving window:
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- Data Source: Anonymized GPS
data collected from
approximately 340 volunteer
participants Iin Takehara City
over two years (2023-2024).

- Preprocessing:1. Trip extraction
(OD movement per user), 2.
Only trips with destinations
located within Takehara City
were retained for analysis.

- Spatial Unit: 100m x 100m grid
covering the central urban area

Where X; ; Is the mapped inflow value to grid cell I on day
t, u;, and o; represent the mean and standard deviation of
Inflow over the 30-day window centered at t, and ¢ IS a
small constant to prevent division by zero.

- Step 3 A day Is selected as a candidate event day If It
contains at least one grid cell where:

Zi >3&X,>5
Step 4: For all candidate days, a global Z-score Is
computed based on the number of abnormal grid cells.
Days with significantly high Z-scores are identified as the

final event days and conduct cross-referenced with the
official city event calendar.
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Figure 2: Workflow for Detecting Event-Driven Human Flow Surges Using Grid-Based Z-Score and Statistical Outlier Detection
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Figure 3: Standardized deviation Table 3: List of Events in Takehara City Matched with Identified Days
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