Development and Utilization of Disaster-Prevention and Disaster-Information Tools

ICHARM has developed tools to support disaster-prevention and disaster-risk-reduction activities by
municipalities in regions where disaster information is limited, such as Japan’s mountainous areas and
developing countries. These tools include the Flood Risk Profile, which visualizes local vulnerability to
flooding, and the ICHARM Disaster Risk Information System (IDRIS), which enables disaster-related
information to be shared among disaster-management officials and local residents. Their effectiveness has
been confirmed through field application.

a) Flood Risk Profile

In this study, the project team developed the Flood Risk Profile, a tool that identifies the types of hazards
to which flood-prone areas are vulnerable and clarifies the specific aspects of that vulnerability. This tool is
designed to function as a diagnostic instrument for assessing flood risk in a specific area. Using the RRI
model, various hazard patterns — combinations of main-river discharge and rainfall — are prepared, and
inundation simulations are conducted. From the resulting inundation extent, depth, and duration, the onset
time, depth, and duration of inundation at evaluation points within the target area are calculated.

Next, vulnerability levels (ranks a to d) at evaluation points of the target areas are determined for each of
the eight selected evaluation indicators by applying the indicators’ threshold values to the calculated results.
Based on the scores assigned to each rank, a Flood Risk Profile is generated. For each hazard pattern, the
scores across the eight evaluation indicators are then summed to obtain a subtotal risk value. Using these
subtotal risk values, cluster analysis is performed to classify the target areas, after which the group with the

highest flood risk is extracted to identify flood hotspots.

Table 1 Eight evaluation indicators for area risk assessment
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Table 2 shows the Flood Risk Profile for the Yazawa district. Profiles were created for 20 districts located



along the Aga River in Aga Town, Niigata Prefecture, and cluster analysis was applied to classify them into

several groups. As a result, the 20 districts were categorized into the following five groups:

Group A: Districts with the lowest flood vulnerability

Group B: Districts with low flood vulnerability but slightly susceptible to localized heavy rainfall
Group C: Districts particularly vulnerable to Hazard Pattern 4

Group D: Districts with high flood vulnerability

Group E: Districts with extremely high flood vulnerability

Based on this classification, those categorized into Group E were identified as flood hotspots among the

20 districts.

Table 2 Flood Risk Profile for the Yazawa district
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b) ICHARM Disaster Risk Information System (IDRIS)

In FY2017, ICHARM began conducting a preliminary study in Aga Town on the development of an
information sharing system using the “e-Community Platform,” while holding consultation meetings with
relevant organizations.

In FY2018, as a prototype of IDRIS, the project team developed the Aga Town Disaster Risk Information
System (ARIS), designed specifically for use in Aga Town. After completing the ARIS prototype, they
conducted a questionnaire survey with those involved in the town’s disaster management, and confirmed the
system’s usefulness for community-level disaster preparedness.

In 2019, to ensure stable operation and wider adoption of IDRIS, the project team reviewed the system’s
basic specifications and examined approaches for adapting it to recent web technologies. As a result, they
found that stable operation of IDRIS would require shifting away from the e-Community Platform and
instead utilizing cloud-service functions. In addition, they adopted a “mobile-first” development policy for
the web interface and made major revisions to the IDRIS scree design, prioritizing compatibility with widely

used mobile devices such as smartphones. Moreover, through discussions with town officials and residents



involved in disaster management, the team redesigned the screen
layout and information-display functions so that local users
engaged in disaster-related activities can view information in the
same sequence they normally follow during flood response
operations. The usefulness of these improvements was confirmed
through consultations with the town’s disaster-management
personnel.

In FY2020, the project team advanced the mobile-first
improvements and redesigned the interface using a more
user-friendly responsive design. At the same time, in response to
the termination of support for the e-Community Platform, they
discontinued the development of IDRIS on that platform and
shifted to a new system architecture using ASP.NET Core
(Microsoft) and a cloud server. The updated version of IDRIS
was then applied in Tsuruoka City, Yamagata Prefecture, and
further improved as a system for flood-response operation

training (Figure 1).
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Figure 1

Tsuruoka City’s IDRIS for

smartphones



