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[Abstract]

In this study, we present how to improve the current seismic disaster information service by utilizing
Shake, which can express the effects of earthquakes in the form of isolines. Using ShakeMap software
provided by the U.S. Geological Survey, an automated rapid ShakeMap generation system was
implemented, and based on this, an earthquake disaster information service improvement model was
presented to identify earthquake risk in the form of intensity or peak ground acceleration. In order to
verify the feasibility and effectiveness of the improved model, the seismic disaster information service
app. was developed and operated on a trial basis in Pohang, Gyeongsangbuk-do. As a result of the
operation, it was found that more detailed seismic risk information could be provided by providing

information using rapid ShakeMap to induce users' safety behavior more effectively.

» Key words: Earthquake, Seismic Disaster, Disaster Safety, Seismic Disaster Information Service,
ShakeMap Software
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I. Introduction
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II. Background
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Fig. 1. Propagation process of disaster information
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Table 1. Examples of disaster notification messages

in Korea
Event Disaster notification message
2017 11-15 14:29 Earthquake of magnitude 5.5
in the 6km north of Buk-gu, Pohang, North
Pohang .
carthauake Gyeongsang Province Please be careful of
q safety such as aftershocks.
Typhoon warning for Seoul was issued at
2019 .
7 p.m. today (September 7). Please refrain
Typhoon . L .
Linglin from outside activities and going out to
 aclhd avoid any damage caused by strong winds.
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Table 2. Types and
disaster information

representative contents of

Types of disaster
information

Representative contents

Disaster occurrence
notification

Types of disaster

Location and occurrence time
of disaster

Magnitude and intensity of
disaster

User-location based
disaster impact

Disaster impact on user
location

Changes of disaster risk on
user location

Emergency
response guideline

Emergency response guidelines
by disaster types

Public safety facility

Location of shelter
Location of emergency kit

location Location of emergency service
facility
Situation of Situation of emergency
emergency management by public agency

management and

urgent notification

Urgent notification from public
agency

III. Design and Implementation

1. The Seismic Disaster Information Service

Improvement Model using Rapid ShakeMap
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2. The Implementation of Rapid ShakeMap
Generation System
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Fig. 2. ShakeMap of 2017 Pohang earthquake overlaid
on the map

2 AN o= A RARRO] A5k ShakeMap
A AnEQolS RIS 22191 ShakeMap AfH]A A
5 AlARS A 2 skt

Fig. 32 7% A|ARLE 0]85f0] AfH|A To]E & A8
Johe ZR=AIAS ARt ot} 7)oz RE AY,
A, 2 59 A7l Y JEg 415 3 o] vlR e
2 AX1nte] Fagol| thgh 72 nHlS A/dsty of7]o] A
Y Eo AP RS YrYsto] &EARI X519 E HolH
= HEgolele] FEI= AYSch A dlolE e =et
Ql X =AlE Ajv]Aete] TjAl Y (Mesh-up)ofl olsf QIEJUl
HIgRI ol A5t BEE o] Foll gRielEo
AR FFFS AAIE 71502 A o £ e 7ls
< A ¥gttt.

ShakeMap A5 AjB]A7} §atAl o2 =h&E]2{H A7
w2 5w ARE Ujof] A A dlolE7t AB/dE|ofof gt

th. Fig. 4= & A5 Sl 7HE A|AHo] Ay 7

o O
HE 215t 0] K22 J|gto g $t AJu]|A To]E2 9l

2ol AIZE7PIAle] 2 @A17He ARl Zolct. AR E
Aol Ix]st Qlejo] 374 Aol FHake] A|AlS WA A
2w £Q% AJ7H wolth I2lolq LERd ule} o]
2. 5.0 olste] A|Zlo] ofsiE oF 420 AlIo] AQ
go] 27} 245 vl 2eA170] Skt e
g 4 9t olgfat Aol B7he A|FlY] Agro] 2
42 wr} e Aol namt wAste e Qs Ay
gl dolelo] Yw ulestel Z7tsb] Theel oz W
Uik Fig. 49] 2} vlgoR Fhhzo] WA 7ksa
AlRlo] 22 efsty, 2 JAEl ShakeMap AHlAE
=5 A% WY S oF 23 30% ofujol] 9Jx|7[uke] X3
Hul2 ABol 7H5E o B g% Z71He o
TS Eslo] £ARES BT} UEAY & QL W
2 ofist Zo] W estcha B

+  epicenter
+ depth
* magnitude

:f =‘I:i_|| \\

Earthquake Impact  Raster data of

Earthquake

notification

Database of Vector data in

ground and analysis with earthquake the form of
topography attenuation model impact isoline
1|
# % Online
mesh-up

WMS

Web map service

ShakeMap service data

\ G
=
NN LT
o,
SMATN
/
| !
)

\ Yeaypaeny.
\ oy

(3

A

\‘; ay3n

Fig. 3. Process of online ShakeMap service data
generation



Improving Information Service for Earthquake Using Rapid ShakeMap 99

Processing

Time(Second)
150

Magnitude

M Site A HSite B Site C

Fig. 4. Analysis of ShakeMap generation time by

earthquake magnitude for 3 areas

3. Establishment of Seismic Disaster
Information Service Improvement Model
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Fig. 5. Improvement of earthquake disaster information
services using Rapid ShakeMap
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4. Implementation of Seismic Disaster
Information Service App.
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Fig. 6. Development results of the earthquake
disaster information service application using
rapid ShakeMap

IV. Conclusion
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