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Abstract: In order to escort vulnerable people in disasters to safe evacuation sites effectively, we need

to accumulate information concerning risk factors on the evacuation routes, including detailed

information on and location coordinates of the risk factors.

In this paper, we explain our

development effort for a prototype modeling in order to share the information on risk factors on the

evacuation routes with ordinary computers only with an internet connection.

In order to improve

accessibilities for information sharing on the risk factors, we have modified our user interface for

sharing information on risk factors, from GIS based system to one of the web based mapping systems,

which enables to share information more easily with those who have concerns in these risk factors,

like vulnerable people themselves, possible escorting persons, local disaster management officers and

SO on.

Keywords: assistance for vulnerable people in disasters, evacuation assistance, location based service,

information sharing

1. Introduction

We have been experiencing many disaster victims,
mostly due to the heavy rains, flooding, landslides,
strong winds, and earthquake, in Japan. To add this, the
population of the vulnerable people in disasters has been
increasing and the number of victims among these
vulnerable people has increased in the past decade,
partially due to the social demographical changes
toward aged society in Japan. In order to avoid the
victimization of those wvulnerable people, we should

escort those vulnerable people in disasters to safe
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evacuation sites before a disaster occurs. For the
realization of the safe escorts of the vulnerable people in
disasters, it has been discussed to utilize the personal
information for the vulnerable people in disasters.
Recent study of information usage for disaster
mitigation focused on the utilization of the personal
information on those who may have difficulties in
disaster evacuation. However, as pointed out by the
Cabinet Office (2006) and Yamasaki et al. (2007), the
sensitive personal information should be protected
severely, even in disasters, reflecting on the wide social
attention to the protection of personal information.

On the other hand, detailed information on risk
factors on the evacuation routes is strongly required in
examining suitable safe evacuation routes. Even a small

gap or a small damage on the road surface might create



troubles in escorting vulnerable people in disasters.
These minor risk factors for healthy and active people
are not well recognized by themselves. Therefore, the
detailed information on risk factors detected by the
vulnerable people, including locations and types of risk
factors, should be accumulated before disasters and
shared among related people in order to design and
examine suitable escorting routes to evacuation sites.

To accumulate and share the detailed information for
risk factors on evacuation routes, we have devoted our
efforts to develop a prototype model. In this paper, we

explain our brief development concept of our

information sharing system for risk factors on

evacuation routes.

2. Overview of our system

2.1 Issues on our former approach

Our survey data entry system was developed on a
mapping system, which runs on PDAs with GPS
function, and has already been shown in Kawamukai et
al (2009).

risk factors on the evacuation routes are stored and used

In the former system, all data concerning

on the GIS based system. As our research went on, we
found that many people have troubles with using GIS
based system, due to ordinary people do not get used to
GIS. The former system requires an additional software
installation, even for information sharing.

As the web mapping services, like Google maps and
Yahoo maps and so on, are getting so common in our
daily life and the users of the web based mapping
services have been increasing, we decided to develop
our information sharing interface based on one of the

more user friendly web mapping services.

2.2 Concepts of our modified system

Figure 1 shows the conceptual image of our system.
Field surveyors collect information on risk factors in the
survey field stored in PDA based GIS system. First,
the collected data are imported into the PC with ArcGIS.
Second, our data transformation system accesses the
database managed by ArcGIS and creates web pages for
detailed information on risk factors and a map
presentation web page, which represent geographical
data on a web mapping services. These created web
pages are sent to one of our web servers. Users are
asked to access the map presentation web page in order
to share the information about risk factors on evacuation
routes. Users are allowed to share the information, but
not allowed to modify data represented on our web
mapping service based website.

By changing our user interface of information sharing
to the web mapping service based system, users are
asked to prepare an ordinary PC with an internet

connection and a common web browser.
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Fig. 1. Conceptual Image of Our Location-based
Service System



2.3 Data Architecture of our system

Figure 2 indicates the data architecture implemented
in our system. The database fields are as follows:
"possible difficulty", "possible endangerment", "level of
difficulty" and "level of endangerment”, and the
properties of fields are also shown in Figure 2.

When our data transformation system is activated,
firstly, the detailed information for risk factors, stored in
the ArcGIS, is transformed into a suitable web page
format. Next, our data transformation system also
creates a map presentation web page, which enables to
share the risk factors on a web mapping service.
Properties for risk factors are represented by several
icons with different colors, and the level of properties

are represented by the size of icons, as shown in Fig. 3.
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Fig. 2. Data Architecture of Our Proposed System

Table 1. Data transformed into the map

presentation web page

Field Data Type Description

DATE Text Date of investigation

LONG Real Longitude of the access location

LAT Real Latitude of the access location
ID Long Int ID numbers for the risk factors
CLSF Text Classification for the risk factors

PROPT Text Property for the risk factors

LVL Text Property levels for the risk factors

SITEADR | Text Website addresses of the risk

factors with detailed descriptions
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Fig. 3. A sample presentation of risk factors

Table 1 shows the detailed information items retrieved
from a database table managed by ArcGIS, in order to
create a map presentation web page.

Users can easily find the locations of risk factors on a
more user friendly web mapping services and can be
guided to access the detailed information on risk factors
by a simple click operation on the linked texts shown in

balloons.




2.4 Selection of the Web mapping services
Our past GIS based system for information sharing is
too unfamiliar to ordinary people. It requires some

basic knowledge of computer applications and
geographic information. Users were asked to engage
some tedious map preparation tasks on our past GIS
based system. By developing our interface on a web
mapping service, users are released from burdens of
beforehand operations in order to share information on
risk factors on evacuation routes.

We had compared several web mapping services in
order to decide on which we were going to develop our
user interface for risk factors. After several discussions,
we decided to use the Google Maps service, as the base
web-based mapping system, which has good advantages
in terms of the openness of application interfaces and

information availability for our development.

3. Conclusions and further research orientations

We have drastically improved users’ accessibilities for
sharing information concerning risk factors on the
evacuation routes, by developing data transformation
system, which allows to change our user interfaces on
the web mapping system. We are now trying to
confirm the change in usability by interviewing with
potential users.

Our data entry system, however, requests the further
modification and improvement in usability.  The
handling PDAs with GPS and GIS based software on
PDAs is not easy task for ordinary people. Using these
devices as a data entry system requires tedious
preparation and a lot of supporting efforts and guidance
for users. Considering the popularization of the cell
phone with GPS function, one of the alternative devices

for data entry is the cell phones with GPS, as indicated

in Guan et al. (2006).

The other research orientation of our research is
improvements of web presentation web page creations.
We are now considering to develop more efficient and
sophisticated web page creation methods or applying
more advanced recent technological development of

GIS software.

Acknowledgments

This work was supported by Grant-in-Aid for Scientific
Research (B20310097) from the Japan Society for the Promotion

of Science.

References

The Cabinet Office, Government of Japan (2006), The Guideline
of Evacuation Support for Vulnerable People (Revised Edition),
http://www.bousai.go.jp/

hinan_kentou/060328/ (in Japanese).

The Cabinet Office, Government of Japan (2007), Special Report
on Action Plan for supporting Vulnerable People,
http://www.bousai.go.jp/

hinan_kentou/070419/ (in Japanese).

Hajime KAWAMUKALI, Risa MIYAGI, Haruhiko NISHIMURA
and Isao SHIRAKAWA (2009), An Application of Location-based
System to Evacuation Support for Vulnerable Citizens in
Disasters, Proceedings of 2009 Korea * Japan GIS International

Symposium, pp.47-50.

Senlin GUAN, Takeshi SHIKANAI, Takayuki MINAMI,
Morikazu NAKAMURA, Masami UENO and Hideki
SETOUCHI (2006), Development of a System for Recording
Farming Data by Using a Cellular Phone Equipped with GPS,
Agricultural Information Research, Vol. 15, No.3, pp.241-254.

Eiichi YAMASAKI, Shigeo TATSUKI, Haruo HAYASHI, Keiko
TAMURA and Kenji HARADA (2007), Evacuation Support for
Vulnerable People to Disasters — For the More Practical
Collecting and Sharing of Personal Information, Journal of Social

Safety Science, No.9, pp.157-166 (in Japanese).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


