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Detailed understanding of local risk factors regarding natural catastrophes requires in-depth
characterization of the local exposure. Current exposure capture techniques have to find the balance
between resolution and coverage. We aim at bridging this gap by employing a crowd-sourced approach to
exposure capturing, focusing on risk related to earthquake hazard. OpenStreetMap (OSM), the rich and
constantly growing geographical database, is an ideal foundation for this task. More than 3.5 billion
geographical nodes, more than 200 million building footprints (growing by “100'000 per day), and a
plethora of information about school, hospital, and other critical facilities allows us to exploit this dataset
for risk-related computations.

We are combining the strengths of crowd-sourced data collection with the knowledge of experts in
extracting the most information from these data. Besides relying on the very active OpenStreetMap
community and the Humanitarian OpenStreetMap Team, which are collecting building information at high
pace, we are providing a tailored building capture tool for mobile devices. This tool is facilitating simple
and fast building property capturing for OpenStreetMap by any person or interested community. With our
OpenBuildingMap system, we are harvesting this dataset by processing every building in near-realtime.
We are collecting exposure and vulnerability indicators from explicitly provided data (e.g. hospital
locations), implicitly provided data (e.g. building shapes and positions), and semantically derived data, i.e.
interpretation applying expert knowledge. The expert knowledge is needed to translate the simple
building properties as captured by OpenStreetMap users into vulnerability and exposure indicators and
subsequently into building classifications as defined in the Building Taxonomy 2.0 developed by the
Global Earthquake Model (GEM) and the European Macroseismic Scale (EMS98). With this approach, we
increase the resolution of existing exposure models from aggregated exposure information to
building-by-building vulnerability.

We report on our method, on the software development for the mobile application and the server-side
analysis system, and on the OpenBuildingMap (www.openbuildingmap.org), our global Tile Map Service
focusing on building properties. The free/open framework we provide can be used on commodity
hardware for local to regional exposure capturing, for stakeholders in disaster management and mitigation
for communicating risk, and for communities to understand their risk.
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Taiwan is located at seismically highly active area, where is a convergent plate boundary zone between
the Eurasian plate and the Philippine Sea plate. To bring seismology in a simple way to citizens at school
and home, we are incorporating the Quake-Catcher Network (QCN) program into an educational seismic
network that is maintained by teachers in more than 200 high schools in the whole island of Taiwan. We
established a web-based educational platform so that users are encouraged to interact with these
collected seismic waveform data and even to conduct further signal analysis on their own. In addition, to
collect field observations for any earthquake-induced ground damages, such as surface fault rupture,
landslide, rock fall, liquefaction, and landslide-triggered dam or lake, etc., we are developing an
earthquake damage reporting system for public but particularly relying on trained volunteers who have
taken a series of workshops, organized by this project. This Taiwan Earthquake Scientific Report (TSER)
system is based on the Ushahidi mapping platform, which has been widely used for crowdsourcing. Some
online games and materials for educational purposes on learning earthquakes will be ready in a near
real-time manner for students and teachers. All These constructed products are now operated at the
Taiwan Earthquake Research Center (TEC). With these newly developed platforms and materials, we are
aiming not only to raise the earthquake awareness and preparedness, but also to encourage public
participation in earthquake science in Taiwan.
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Japanese New Guidelines for the Information of the Prospect of
Seismic Activity after Big Earthquakes and their Applications
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A big earthquake of M6.5 with maximum seismic intensity 7 in Japan Meteorological Agency (JMA) seismic
intensity scale occurred in Kumamoto Prefecture at 21:26 on 14 April, 2016 (Japan Standard Time). That
was the beginning of the sequence of “The 2016 Kumamoto Earthquake” . After 18 hours of this
earthquake, JMA issued prospect of aftershock activity that there was a possibility to suffer strong ground
motion with JMA seismic intensity 5+ or 6- in some areas by aftershocks for about one week. The
probability of aftershocks which cause JMA seismic intensity 6- in some areas was calculated to be 20%
for the next 3 days from 16:00 on 15 April, and the number of the probability was announced by JMA.
This prospect was based on guidelines determined by the Earthquake Research Committee (ERC) of the
Headquarters of Earthquake Research Promotion (HERP) in 1998. However, after 10 hours of the issuance
of the prospect, a bigger earthquake of M7.3 with JMA seismic intensity 7 occurred at 01:25 on 16 April in
the same region as the first big earthquake of M6.5, and triggered distant earthquakes. The seismically
active area was finally spread southwest to northeast up to about 150km long from Kumamoto Prefecture
to Oita Prefecture. As this seismic activity was revealed that it was not a simple mainshock - aftershock
patterns, JMA stopped issuance of the following information about prospect of aftershock activity. Instead
of issuance of prospect, JMA called attention to people to high seismic activity and strong ground motion
by big earthquakes on the basis of previous cases in that area.

With lessons learned from this, seismologists and JMA discussed under a framework of the HERP, and the
ERC of HERP published new guidelines for the information of the prospect of aftershock activity after big
earthquakes in August 2016. The points of the guidelines are followings.

(1) JMA calls attention to strong ground motion which is similar level to the first big earthquake for about
one week after big earthquakes.

(2) If there were prior cases of foreshock - mainshock - aftershock series or earthquakes with similar
magnitude which occurred in the short term near the big earthquakes, JMA calls attention to such cases.
(3) If active faults and assumed source regions of big thrust-type subduction-zone earthquakes existed
near the big earthquakes, JMA explains the characteristics and calls keeping in mind them.

(4) After one week, if the active seismic activity continues, JMA issues aftershock probability. The
probability is shown by magnification ratio which compares to the probability just after the biggest
earthquake and before the big earthquakes.

(5) JMA uses a word “earthquake” instead of “aftershock” when JMA calls to attention to strong
ground motion by aftershocks, because the word of “aftershock” gave some impression to people that
bigger earthquakes would not occur.

We will introduce new Japanese guidelines and show some actual examples of its applications.

F—U— R BAME, MEBFHORBL., REWR, HEBER. RE
Keywords: Kumamoto Earthquake, Prospect of Seismic Activity, Aftershock Probability, Seismic
Information, Aftershock
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The influence of the Kumamoto earthquakes on public risk perception
and trust toward authorities

KRBT AH BEKR, FH B

*Shoji Ohtomo', Reo Kimura®, Naoshi Hirata®

1. AEXFRE. 2. EERITKRE, 3. HEKXE
1. Konan Women's University, 2. University of Hyogo, 3. University of Tokyo

2016 FEICRE LI-RERIETIZ, 4B14BICHIEE SNEY I = F 21— R6.2DOMENEE L. 2HEK D4R
16HICAERE SNEY I ZF 21— R73DOMENFKEL, UK. Y/ =Fa1— K6 20FEILAET. Zh
A ZBREOMEFBEIN TV AL >/, —EOHEZFITT. [IRFTIEREDL D BREFREMERDH
?_%EHXU IEHBEDICHEERR Lz, TOLD BREAMEORERCY RV - AT a5 —> 3 Vv DHEERR

 AZOEICET S Y RVRMPBERREICHT 2EMICKELAFELRIFLELZEEZALOND, ERIC, &
%E%?Eﬁlc‘:b\’) BENADKENE LB, AXDEFAHICRTZ Y RIRBHY. BRCENSTEVWo2E
BP9 —~DEFEIELLLE(KED, 2014), E<IC. RBEBELAEHPLEDRICITY R DHSHIER
(Slovicetal., 1991)D"4EL %, Y RV DHSBBBIEE (. KEHPKBIZLW Y R VICHT 2FHEPETENR
A BEICELBIETHB, FIT. AARTITEABELZRBR L -HEEOAN LD, BEDHMEBREIC
WLTEDLDICRMLTWEDAIRETT 5, BEEFEMICIE. BIE. AE. [IRTOASERBRRICE T B8R
MO BITENZBEL., TOROMEICTT ) R 7RMPEREICH T 2EHICKIFT LAFEICDOWVWTHREY
=A%,

AHETIE. 2016FEDTTETANSI12BE TAICHT TERBRDEREZWRICEEFAELEHL -, AIZE
EHEHEDOL NP AOLROHERMSHMBEI N, FAEI7L—LIEEIZTT, &<IZ. AIRE. A8, [
TFASERIOBERDH SRR OBEITEE, EADY R V7RH. FRMERT7 4 — : [RFT. BUF. <R3
I, B, WEA)ZESFICAWS,

AR TIE, WEBPZIF-HEOKRZTILIFTAL, MWERCAHEGREONRIGTEID/NNY -2, HED
D2 VRMPBERBICH T ZERICHELARITTIEEZPELMNCT S, &< IC. FIEDOEREICHIT TRIT
HEBESEEAB LI ETVAVWEKEEDORETY) RIVBMPERICEVIELTWSE EEZ LN
%, UlE, WEICETZVRY - AZ2a=25—Y3vVDHYWAICODWTERT B,

F—TU—RN:BRAME VRV -3Ia=4F—23av, )RAVRM. #Hp08E. F3E
Keywords: Kumamoto earthquakes, risk communication, risk perception, social amplification, trust

©2017. Japan Geoscience Union. All Right Reserved. - MZz41-04 -



MZZ41-04 JpGU-AGU Joint Meeting 2017

| : : : —e
o I 481480R7E I 4B15R@) I 4/168(1) IV 482080k
HEHE 2185265 FERERE SIS FEREEE
BOHE FEHAE R D
blEEHms (EFRED
RS - PR BIEEORSER~NDSTN - BB - fTahE s
QU ISR VSRS MR OIEFR VSRS
woHE ALY - RS @17 (@21 (Q25) (Q29)
Q2
q MR (0B IB4RARIS B M {%03BEE |B4RARIS B
%3%) (Q18) (Q22) (Q26) (Q30)
i S IBE B BB IR 1B
(Qfa) (Q19) (Q23) Q27 (Q31)
T FERETTaY \BRERIS LT ED FECE T4y |B4RERIS L TEY
(Q6-9) (Q20) (Q24) (Q28) (Q32)
SER BT
e REOWHRIHY 55E 5 =1 TETREE LT
= (Q33) (@33) (Q34)
Q12)
hE - wEEEICHA U Y5 A, = EE%D'E
wEEND (@35) (@35)
TS
Q13)
OFEEOSRICHT S EIEH. HB - TESERDND
RERE
(Q14-15) RO FEEN(Q36)
tHhi =
iy i31E - 1EEN L 5 — Q3D

©2017. Japan Geoscience Union. All Right Reserved. - MZz41-04 -



MZZ41-05 JpGU-AGU Joint Meeting 2017

REAMENR L ABAETZNRE L ANKEETMOEEM
The Importance of Seismic Death Risk Assessment Each Household
Unit
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Abstract

This study proposes elements for creating scenarios covering those needing support during a natural
disaster, comprising: 1) coefficients for scenarios concerning those needing support during a disaster,
and 2) quantitative damage estimation cases related to facilities for those needing support during a
disaster. These elements have not been incorporated into conventional damage estimation. The scenarios
were applied to Tokyo, which is assumed to be an area affected by earthquakes occurring directly
beneath the Tokyo Metropolitan Area, to establish a support system and implement map training.

Estimate the Resources Damage

2011 East Japan Earthquake created disaster awareness in Japan more than ever before. The fact raises
awareness more that the possible occurrence of the Mega Urban Earthquake, which directly hits Tokyo is
expected 70% in 30 years. The research outcome is highly expected to implement the workable disaster
response in social welfare field.

We constructed the geospatial data of social welfare facilities in Tokyo. 1609 facilities exist which
contribute facility care services. We overlapped the layer of this map to the seismic intensity map of
assumed Earthquake in northern Tokyo Bay, which is expected to bring the most severe damage. There
were 12 types of facilities categorized by the class of social services; however, detailed classification is not
necessary for disaster responders to consider the resource dispatch in emergency phase. So we
re-classified those 12 to 5 focusing on the disaster vulnerabilities. Figure 2 shows the result of the
analysis. There were 97.1% facilities are in the area of over intensity 5 upper, which means that 104,879
people might be affected; however their numbers contains self-reliant people. The important thing is to
detect how much reliant people in the category named “Diverse Range of Caretakers” in order to
implement the resource assessment properly.

As the outcome of this research Tokyo Metropolitan Social Welfare Council decided to improve resource
management system based on our research outcomes; 1) construct operational posts of social welfare
support in each administrative district, 2) develop task forces in order to be varied to suit the situation
after disasters. The resource management model made it possible to vary the situation on real time basis.
The goal of this study is to establish disaster reduction measures to avoid a national crisis by ividing the
fluctuating and independent part: the former is addressed by disaster reduction policies, while the latter
is tackled by proposing and implementing disaster reduction action plans. The research results were
proposed in “study committee of broad welfare support for disasters in Tokyo” to facilitate better
understanding of the assumed damage of those needing support and welfare facilities during earthquakes
occurring directly beneath the Tokyo Metropolitan Area. The accomplishments of this study include
proposing components for scenarios to be established concerning those needing support during a
national crisis disaster. For this purpose, a study on the services of an organization structure, including
expert volunteers, was led by the Tokyo Council of Social Welfare, which usually works for those who
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needs nursing care.
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