The 2019 International Training Workshop for Natural Disaster Reduction P/
- Applying Social mediain Disaster Reduction - 25%-27% June, 2019

The challenge of ufilizing social media
for evacuation and sheltering support

- Application example during natural disaster in Japan and
new development of chathot for disaster resilience-
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Qutline mmm
1. NIED

B National Research Institute for Earth Science and Disaster Resilience in Japan

2. SIP4D

B Shared Information Platform for Disaster Management
B /SUT
» Information Support Team for Disaster Management

3. CPS4D
B Cyber-Physical Synthesis for Disaster Resilience

4. SOCDA (Chatbot)

B SOCial-dynamics observation and victims support Dialogue Agent platform for
disaster management

B DISAANA/D-SUMM
» DISaster information ANAlyzer / SUMMeriser using SNS

9. Summary
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About NIED Y/

5 K B

e The MISSION of the National Research Institute for Earth

Science and Disaster Resilience (NIED) is to improve the level of
“science and technology for disaster risk reduction and
resilience” by conducting “basic studies” and “fundamental
research and development”in a comprehensive manner

Established: 1963.

Presided by: Ministry of Education, Culture, Sports,
Science and Technology (MEXT).

Current staffmembers: 274

Location of HQ.: Tsukuba-city, Ibaraki pref.
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SCIENCE FOR RESILIENCE

Earthquakes, tsunami, volcanoes, violent winds, heavy rains,
snowstorms, floods, and landslides are
natural threats that will always exist.

However, at NIED, we believe that disasters can be reduced.
Therefore, we are constantly developing technologies and strategies
to prepare for and respond to disasters.

With better prediction, smarter prevention, and faster restoration,
we aim to protect lives and livelihoods for a sustainable future.
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NIED’s InnovativeApproach for
Disaster Response: “SIP4D”

Shared Information Platformfor Disaster Management

SIPD




Disaster Response and Information
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® Disaster response activities need appropriate information.
B Disaster Preventing Information: Hazard maps, Evacuation maps, etc.
B Damage Situation Information: Collapsed buildings, Casualties, Damaged
infrastructures, etc.
B Evacuation and Shelter Information: Location of shelters, Evacuees, Logistics,
Water supply, etc.

B Recovery Status Information: Recovery of lifelines, food supplies, roads,
telecommunications, etc.

Prevention Response Recovery and Reconstruction
S Disaster e
" Incident A'Phase ‘
(Subacute Phase) //{

Mﬁﬁ
& 2weeks *ew months
i2hours adays ~ few months ~ few years
2weeks
Pre-disaster Emergency Response Support for evacuee’s life [ Support for
Countermeasures Rescue and Life-saving Recovery of infrastructure victims lives

Evacuation and Shelter Info.
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Fundamental Concept of Information sharing
® Purpose of “Disaster-Information Sharing”

® To build a common situational awareness of
the disaster situation between various
disaster response organizations.

® “Common Operational
Picture (COP)" is
the primary tool to
establish a common
situational awareness.



SIP: Cross-ministerial Strategic Innovation Promotion Program
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® In 2014, The Council for Science, Technology and Innovation (CISTI)
launched “Cross-ministerial Strategic Innovation Promotion Program
(SIP)” which is the leading R & D project of Japan.

® NIED participated SIP and was responsible for the research project of
the disaster resilience information system.

® NIED has developed the “Shared Information Platformfor Disaster
Management (SIP4D)” as an outcome of the project.

Prediction
1. Tsunami Prediction J

Froviding
Information;
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Shared Information Platform for Disaster Managment: SIP4D

SIP4D is an information sharing platform that collects
disaster related data from various sources and distribute
them as “ready-to-use” information to disaster response
organizations.

=

Core competence 1: “the mediate-operability”
Core competence 2: “the disaster information synthesis”

Research |

SIP4D: Shared Information Platform for Disaster Management gw';:’:;'en « activities

= ; | Designated - o
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Weather
Hospital infermation

Infoermation from
keal govemments/
publs instikutions

Read infermation

Evacuation site details

i Al il
NSTRUTIO:
Building damage
Tsunami damage
predictions

Private-sector
information
Actual data on
vehicle movements
SNS infermation

Extract

Extract information E

tosuit purpose (such
as patient transfer)

»

Integrate extracted
information into

Response
Standardized damage
information products
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The Kumamoto Earthquakes in AEril 2016
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.~ ®Foreshock

mDate: April 14,2016
wTime: 21:26 (JST)
mMw: 6.5

= ®Main shock

m Date: April 16,2016
®Time: 01:26 (JST)
"Mw: /7.3

eDead: 228

®Injured: 2753

(April 13,2017)
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More than 155,000 building had damaged [
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Qutline of Emergency Disaster Response for Kumamoto X
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B NIED dispatched the liaison officer (LO) at soon after the first earthquake on
14th April.

B LO entered the Disaster Countermeasure Headquarter established in the
prefectural government of Kumamoto in the next day.

B LO began to collect the disaster information, particularly the information
regarding road status and shelters in the affected areas.

The Emergency Operation Center
(EOC) of Kumamoto local
government.




Outline of Emergency Disaster Response for Kumamoto Y
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® |In order to grasp the situation in the disaster area, a government
investigation team headed by the Minister of State for Disaster
Management was dispatched.

® Since quick and swift actions were needed to be taken with overall
coordination of emergency activities on site, the government established
the onsite headquarters for disaster response.

. NIED Researcher briefs the damage situation of the earthquake
to the Minister of State for Disaster Management.

S o>

The governentalﬂ onsite ﬁdquarter for disaster response
{in the Kumamoto prefectural government)




Process and Nl Visualize and provide Deliver the
synthesis the | » theinformation information

collected data |4 products products to many
| ' organizations

‘National

government
disaster response
headquarters

Automatically
acquisition of NIED's
and the relevant
organizations’ data

R _ Create maps from collected I q y

. data by NIE[R(perts

Transform legacy
information into the
standardized data
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Kumamoto
Prefecture
disaster response
headquarters

Disaster response
agencies and
organizations

Collect Iegacy-style
disaster information
from prefectural gov.

Various support
groups




Operational Map: Shelters & Building Damages mmm

® Shelters’ location + Estimated number of collapsed buildings
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COP: Road Traffic Status & Shelters nd
® Shelters + Road traffic restriction (Kumamoto Pref. & Oita Pref.)
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Printed Maps on the wall in the corridors
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® Photographs in the Disaster Countermeasure Headquarter







® Photographs of using maps in various situation




Total number of the dataset provided and the clients -

N=631
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(11 ministries, agencies,
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~ Disaster Prevention

- Public Relations Division
Road Safety Division

River Management Division
Sewer Systems Division
Sand Management Division
Urban Planning Division

—- Housing Division

|' Building Division

Health and Vifelfare Policy Division
Health Promotion Division

Fire Safety Division

" Municipality Division

Farmland Development Division
Transportation Policy Division
Tourism Division (16 divisions)

smmines 631 types of disaster information shared with 40 organizations



The Northern Kyushu Heavy Rainfall, July 2017 Y
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® The Linear Precipitation Zone emerged above Asakura city, Fukuoka Pref.
® The Flood and Sediment disaster occurred in Fukuoka and Oita Pref.

R 15.05

L 8 2017-07-05




The Northern Kyushu Heavy Rainfall, July 2017

Death 36 people, Missing 5 people
More than 1,000 buildings damaged

Source:the Fire Defense Agency
As of August 2,2017

( Photo : Asia Air Survey Co., Ltd.)




The Disaster Response Command Post in Fukuoka Prefecture




__ apinaio by he dispatched team




Legacy maps was transformed to digital maps by NIED
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Printed COP handouts
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COP: used by different Dispatch Teams Y/
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Ideal form of information sharing




The achievements of SIP4D in disaster responses nl

[P Bt

The Northern Kyushu Heavy Rainfall

Supported the information sharing among Contributed to the rescue and the
the ministries and the prefectural searching by establishing the commeon
governments situational awareness

SIP4D Demonstrated the effectiveness of

sharing common situational awareness.
JEE— w@ge - o 1




Information support team for disaster response
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@ The Cabinet Office launched the trial project of
“Information Support Team for Disaster Response
(ISUT)” in 2018.

@|SUT aims to support organizing disaster
Information for the affected local governments at
the time of heavy disaster.

® NIED is a core member of ISUT, especially

supporting disaster information mapping using
SIP4D.




2018.6 Osaka earthquake j:* }é

ISUT First Trial e

2018.7 WesternJapan Heavy Rain

Wide Area Disasters: Actions in three Prefectures

ISUT (Information Support Team ) is a National Response Team to help creating
common operational picture for effective disaster response, which stationed at EOC
of impacted prefecture. NIED is a member organization of this team.




ISUT-COP for The Northern Osaka Earthquake Y
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ISUT-COP for The Northern Osaka Earthquake (handout) w
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ISUT-COP for The Heavy Rainfall in Western Japan Y
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Web map application shared by ISUT iﬁ
s SR

Gathered and Shared Information West-Japan Heavy Rainfall in July 2018

® Evacuation Shelter Status ® Water supply spot @ Volunteer center

® Road Closure ® Hospital status status

® Water outage area ® Communication ® Disaster declaration

® Blackout area possible area ® Landslide Distribution

® Relief Supply space
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ISUT-COP: Road damages and shelters Y
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ISUT-COP: HosEitaIs, water outage and blackout areas o
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Satellite Images and Aerial Ortho Photos

P T

® Satellite imageries were provided fromJAXA and Sentinel Asia.

® Aerial ortho photos were provided from GSI (Geospatial Information
Authority of Japan)
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Comparing pre / post aerial photos iﬁ

West-Japan Heavy Rainfall in July 2018
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Comparing pre / post aerial photos iﬁ

West-Japan Heavy Rainfall in July 2018
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The Hokkaido East Eburi Earthquake Y,
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1
Web map application shared by ISUT o
L St
Gathorod and Shared | Earthquake in Hokkaido, Eastern Iburi
Information e > ¥ (o
® Evacuation shelter
status
® Road closure
@ Road traffic il | .
Estimated Seismic Estimated House Damage Map
® Water supply spot Intensity Distribution Map (Each municipality)
® Hospital status e
® Communication T 2 ‘L ’ ; ;
possible area B o DAL
" Ty {1‘ Cw _(J'-/ \
® Waste storage space |. N LK ) {
® Relief Supply space _ i PR .
' my i Road Closure Map Road Traffic Map
® Landslide Distribution
® Movie by UAV e \ﬁ ’
® Satellite images RS ".__‘
® Acerial photographs : SONe ,'f, ‘;:"'j““
> ‘Q'f i "“?;-,,:;
— :

Evacuation Shelter Map Communication Possible Area Map
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ISUT-COP: Shelters and emergency water supply points Y,
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ISUT-COP: Shelters and mobile phone service areas
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New Challenge:

CPS4D,
Cyber-Physical Synthesns for Disaster
Resilience |




Qur New Challenge 'ﬂ
® As next step for improving disaster response activities, itis
necessary to research and develop that goes one step ahead

further than "To build a common situational awareness."

® We have achieved to create the information that “Now, we
are in such situation of the disaster.”

® It is demanded to create the information that "Now, we
should be doing something like this next in such situation of
the disaster'.

® That is to say, research and development for the purpose of
"decision-making support" is most important on the next
stage.

® Therefore, we have launched "Research and development of
the synthesis system for evacuation and emergency action
support of citizen and government.
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Problem : Can not grasp the “changes” of disaster — it difficult to lead to an accurate activity SIP-NR1

Problems bringing that were not visible in regular information sharing up by grasping the change.

ﬁmﬁx;];—g 0 povered by

The shelter with

obl
2 EKEIERR some problems

3 HIRIGN RSN
4 K18 + 8 PR

WEREPR + MK + 358
nx /J#0 x

—"Visualizing anomalies” of changes supports decision-making for quick handling
—"Foreseeing (forecasting) changes" can supports decision-making to preempt events that may occur




Goal: Establish "CPS4D" to lead society based on information SRS

In orderto grasp the change of disaster, only conventional observation/prediction and hazard
evaluation are insufficient

—We need a system that observes “the disaster dynamics” by observing dynamics of society.
By some analyses of disaster dynamics, supportfor problem detection and resolution, and decision
making to anticipate

—lt is necessaryto establish the Cyber-Physical SynthesisforDisasterResilience

% CPS4D: Cyber-
Physical Systemn for
Disaster Resilience
HA153—2m
pa— <~
257K

AT

RN, REONINN,

ANFET  AFBEEAN - WE  AORHCED
RRLTHE Oy MAER

T4 HILEN

PIRIRTHPL VB | - R 3R&E http://vwnw@.cao.go jp/cstp/societyS_D/inded.html




Core technologies for CPS4D SIP-NR1

1. Digital twin |
Technologies to reconstruct the

dynamics of the disaster in real space
into cyber space

2. Resilient network ]

Technologles to keep connecting real
ADWRBEERE space and cyber space

% . 3.Feed-forward |
5 '_ Technologies to drive behavior and

activity in real space by information in
Phy3|cal space cyber space

quoted from : http://www8.cao.go.jp/cstp/society5_0/index.html

RN, mnm




Digital twin technology based on disaster dynamics information and system linkage SIP-NR1

Digital twin technology based on disaster dynamics

lan.

isast ——
- D e_r P ¢ h 2 b _.. '+Q‘
information i \ e Lol LS NS

Dec BIOIl-ﬂ‘BI( llg

[ Disaster dynan;ics analysing mechanism]

1-1. Evacuation and Emergency Activity Support Technology Based on
Disaster Dynamics Information

[ Dynamics of each organization (system) ]
1-2. Organic and integrated systematization technology with various
systems

o
[Dynamics of each citizen ] \gillp,
1-3. Interactive disaster information distribution system (Chatbot) if_,




SIP-NR1

New Challenge:

SOCDA,
SOCial-dynamics observation and

victims support Dialogue Agent platform

for disaster management




SOCDA's objectives SIP-NR1

oo 1

J Alert level of landslide disaster is rising. J

2
Target : residents of Alvillage
Order: Request to provide
information

nf ormation of AAVlIIa'ge i insufficient.
Well, let's collect information from residents by »

n—"/

[. Staff of disaster response agency | !

Natural Language
Processing Platform — - :
(DISAANA/D-SUMM) <= ReSponseChatbot 2Autonomous information

gathering function

Generating and providing information
automatically forthe Disaster Countermeasures
Headquarters, etc. to grasp the disaster
situation quickly.

Development of a function to caollect information
autonomously .

Various information of
disaster

Satellite image raining (meteorology
forecast

?yphoon :
forecast Evacuation order

€y Prowde evacuation supporting information for each citizen

*Providing advanced evacuation support information by fusion processing of various disaster
information shared by SIP4D in accordance with each person'’s situation.

- Support a series of evacuation from evacuation behaviorto sheltering.
- Organize the knowledge required for evacuation activities of each citizen.
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National Institute of Information and Communications Technology

DISAANA and D-SUMM:
Large-scale Real Time NLP Systems for
Analyzing Disaster Related Reports in Tweets

Kentaro Torisawa,
DIRECT,
NICT, Japan



The problem we want to solve "7

a MO .
eSSl L [RGtWEGt') You can charge a mobile phone |

> X

[RETWEE!] | would like to flrm Mr./Mrs. X’s sz

Whereis the evacuatlon center?

‘ Fatmg oil Iacks in X

u can take a bath in

s = —1 T \ é \ \
A Iarge quantity of disaster  pvacuation center
related information was } asoup kitchen ir

posted to Twitter

disaster victims

rescue
workers 64




The problem we want to solve "

You can charge a mobile phone |

i i ' » ,
: : cafucaalict ic avuailabla ot gon is in X
Because of its large quantlty,mhl:
most of the valuable information pabathin
was not effectively utilized to on center
help people Kitchen ir
: |

 Keyword search did not work well

in such a confusing situation

disaster victims rescue

workers 65




Our Solution

Nﬁ

* DISAANA (DISaster information ANAlyzer)

— Basically Real-time QA service using Twitter

— Available for public use through the Web and

smartphones

4+« daaanajp c o
Z 2z

DRV,
EXRANCHEY 04 ¢ 0N RFT =2
ol = / '
< > b 471 (z P& s _‘t
BERMOSM v & ,'/ '
EROPEZY2TELRONBOERIRNERN l-:[R )| v

sRo J
[PYVERE], VEZU 2T SLIRANER
SRV PR

BERRDEZTRRLTVLET Y
24879 1248 HE RN

O amancswn TRTOESRM

* OsERsEMR 0N

* Ommaresmn 9N 2FNMN (O
* Onmar SN BW-7225 (188
* OmamsrEun

» OsERRENR
667

» Onuaseun 22 = “LE.

o

= Nﬂ D/SAA!:I’;&

« 2h77Y
; * | IR
- po




/vﬁ

DISAANA

Disaster Information Analyzer

Resilient ICT Research Center
Data-driven Intelligent System Research Center
Universal Communication Research Institute
National Institute of Information and Communication Technology




D-SUMM N
* In an large scale disaster, the DISAANA often provides too

much (and detailed) information
* D-SUMM summarize and organize the disaster reports

oo ,,,,,,,2 Input (area): Kumamoto Prefecture
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D-SUMM N
e Candisplay the summarized information on a map
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Example in a real disaster




“LINE" as the first platform of SOCDA SIP-NR1

ARSNSOMAU/AOQAN—=F|T7 77« TE (20195F28KR)

Facebook Twitter Instagram LINE

Number of Users
(MAU) Z,BODEA%I 4,50075A"?’2 2,900}3A*‘53 7,9005A-‘2&4

Population cover ratio 22.2, 39.6- 23.0. 62.5
Activity ratio 56_1 % 70 _2% 84.7% 96.6%

https://www.bricoleur.co.jp/blog/archives/3420




® LINE and NIED signed “Partnership Agreement for disaster @ELELE
resilience using Internet / Al technology” (on 29 Sep. 2018).

r
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The CEO of LINE, Mr. Takeshi Idesawa
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Agile Software Development SIP-NR1

¥ SIPRE RN
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Collecting disaster information and update : 4 B 3G s s - HEREGRO

i i i ihuti N BRZERTLT. BELENETC
obsmvanm1ofsomaldynanmcsforconﬂMunngto B RN oL
disaster response UTERPRELTVSLSTL
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Improvement of Information reliability : | Lz7.
improve reliability of information by ) .
confirmation to surrounding sufferers Push-type

Disaster report
request function

Interactive
notifying system

] ABSERLTLRT. BLRARGWTT.

Dialogue function with
Visualization function of disaster report § each and every one
utilize D-SUMM (SIP 1:tterm) . (uELTED)

Developed a part of information gathering function




Demonstration of SOCDA Chatbot

9:41 @ $ 100% [ 4

TestBot R v

SIP-NR1
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+ The conceptwas demonstrated using a disaster prevention chatbot prototype SIP-NR1
under the developmentin the second phase of SIP.

« Theusefulness of the disaster prevention chatbotwas confirmed

(fromthe director of the crisis management office, "it is very easy to
understand, and it seems to belong to another age from the time of the
Great Hanshin Awaji Earthquake")

Summarizing and shari_ng of irjformation by SIP4D

certainly, ~ is heavily « There is information that ~ ‘)°
damaged and carscan is damaged, for confirming
not pass. please check and let me Disaster Prevention

knowy if possible. Chatbot
Please let me know if @
there is any other damage.

==
o ot
i o

Disaster Countermeasures EXamination based on organized

Fire is happening at ~

The building is collapsing at~

Road is damaged at~

Thereis a person whao is buried alive at~

Citizen (officer) —— Headquarters ; zed results
{about 150peopN - > p & 43%N
S . J - : A oy } B '

«— Great H‘aﬂsh‘iﬁ”xfﬂ.’i_ i
Awayji
Earthquake

— _(assumption) ﬁ |
L —=

9019. 1. 17 broadcasted on NHK special




SIP-NR1




Screen capture of demonstration experiment at Kobe city SIP-NR1
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Time-Series Analyses

® Narrowing the disaster information

(Time X Area X Event)
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Dynamic COP for Disaster Countermeasures Headquarters
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Council on Artificial Intelligence for Disaster Resilience ST
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Summary:




Summing-up mmm
® Japan is exposed various disasters year by year.
® The government has made a great deal of effortto reinforce the resilient

functions of society.

® NIED aims to build up the platformfor disaster-information sharing that
effectively works at the time of great disasters.

® “SIP4D” is the first realized information-sharing platformfor disaster
managementin Japan.

® The Cabinet Office set the Information Support Teamfor Disaster
Response “ISUT” with using SIP4D.

® We launched the new project “CPS4D” for decision-making support.

® |n this project, we are focusing to “SOCDA Chatbot” which uses SNS
and “DISAANA/D-SUMM.”

® Since these systems still have many issues to be resolved, we need to
improve themto prepare the expected heavy disasters.




Thank you for your attention!
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