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From the experience of the Great East Japan Earthquake in 2011, Japanese
people learned that in a large-scale disaster, the information infrastructure that they use every
day will be destroyed in areas where the damage is severe. It turned out that it was not enough to

realize communication facilities that is not affected by a major disaster. In this research, we
wanted to realize a provisional communication network for information distribution necessary for
emergency evacuation in the event of a disaster by using GNSS. On the other hand, GNSS is designed
for broadcasting positioning information and has a very limited transmission capacity. We have
developed a message for emergency evacuation information broadcasting that makes the best use of the
limited capacity message area. This was done in collaboration with the Galileo satellite officer of
the EC (European Committee).
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terminology
GNSS Common Alerting Protocol (CAP)[1]
XML CAP Google Public
Alerts Cell Broadcast
GNSS
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Common EWS message
1 GNSS
Field| Message |Element |Start|, . .
4 field name bit #bits Description
Al - The initial message is indicated with message type "Alert". Progressive
1 Message | O 2 |number of updates of a message issued by the same EWS provider and
type alerting for the same hazard use the type "update”.
ID of the country from which the alert is issued.
A2 Supranational authorities can also be identified
2 COL;I’I r > | 10 The country ID is essential to identify the EWS provider issuing the alert
ﬁﬁ____&L and to manage the display authorizations.
Message |— For test messages sent for the monitoring performances service, this
Identifier field is set to all 0's.
A3 - Issuing EWS provider in the country.
3 Provider 12 | 4 |For test messages sent for the monitoring performances service, this
ID fieldissetto all O's.
A4 -
4 Message 16| 2 The reference numbers identify different messages issued by the same
Reference EWS provider related to the same hazard.
Number
A5 -
5 Event 20 | 3 |Category of the event
Category
A5 Detail of the event category.
Eve_n " The sub-category is not defined in the CAP fields and will need to be
6 Event Sub- 23 | 4 |added in the parametric fields of the CAP format exchanged between
Cateqor the EWS provider and the Ground infrastructure to complete the EWS
~aledory Message.
Severity of the event. Mostly to adapt the display of the information to
A6 - a user, in particular to adapt the used color: red for extreme, orange for
7 . 27 | 2 . . . ; L
Severity severe... It is essential as visual information is processed faster by the
brain than text.
(Expected) The UTC time when the event occurred:
A7 - - 5 bits are used to encode the day
8 Event 29 | 16 |-5 bits are used to encode the hour
Event |Onset - 6 bits are used to encode the minute
chronology The time reference used is UTC.
A8 -
9 Expected | 45 | 2 |Expected validity of the alert in hours.
Duration
. A9 - Reference to the guidance to react library to use: either a national
Guidance |=——= . : o ) .
10 to react Guidance | 47 | 1 |[library developed by national authorities, or a generic common library
Library developed for EWS and agreed by the stakeholders. EU is currently




defining such a common library, and will make available in 23+
languages versions. The correct language version to be used at user
level will be picked by using the language setting of the user
equipment. By default, English version will be used.
%ﬂ Guidance to react for the end-user of the EWS. The Response type is
11 ﬁ 48 | 8 |driven by the Event category and sub-category and is selected in the
Database guidance to react library encoded in the previous 2 bits.
Al1l - The target area is described as an ellipse.
12 Elipse | g6 | 16
Center The latitude of center of the ellipse with 305m of precision.
Latitude If Target Area bits are all zero, this mean "No Target Area".
Al2 -
13 %ﬁfﬁ 72 | 17 |The longitude of center of the ellipse with 305m of precision.
Longitude
Al3 -
Ellipse
14 Target | semi- 89 | 4 |Thelength asa power of 10 in meters
Area major axis
length
Al4 -
Ellipse
15 semi- 93 | 4 |The length as power of 10 in meters
minor axis
length
Al5 -
Ellipse . . R ..
16 Azimuth 97 5 |The azimuth angle of the axis (5.8°precision)
Angle
. A16 - . . . .
17 é(iglr:;):ei Soecific | 102 | 20 I::seisgtlll;i:rsrdedlcated to message customization depending on
Setting gory.
Common EWS Message QZSS
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5
4 1 2009 8 20
22 3 20 PC
8 21 22 1 PC
20 2
20
PC QZSS L
2 ID
Tsunami Severity " Severe” “ Initial
Alert” ID2  Update 1D3 " Number of
records” 75



Field of
3 [ 3 g atv?? 3 “
D TargetArea Event | Severity | Messagetype Number of | Field of Tangfet “Event” on a Field of Se\_'enty ona | Field of Messz}ge
records |Area” on a monitor| monitor monitor type” on a monitor
1 Ellipseinwhich acurrent positionis | "Tsunami" | "Severe" "Initial Alert" 75 MapwithEllipse | "Tsunami" | "Japanesewarning level 4" "Initial Alert"
2 [Ellipseinwhich acurrent positionisNOT| "Volcano" ["Moderate" "Update" 75 Map with Ellipse "Tsunami" | "Japanese warning level 4" "Initial Alert"
3 Ellipseinwhich acurrent positionis | "Tsunami" | "Severe" "Cancellation” 75 Map without Ellipse Blank Blank "Cancellation”
4 [Ellipseinwhich acurrent positionisNOT| "Volcano" ["Moderate” "Update" 75 Map without Ellipse Blank Blank "Cancellation”
5 Ellipsein which acurrent positionis | "Tsunami"| "Minor" "Initial Alert" 75 Mapwith Ellipse | "Tsunami" | "Japanesewarning level 2" "Initial Alert"
6 Ellipsein which acurrent positionis | "Tsunami" |"Moderate" "Update" 75 MapwithEllipse | "Tsunami" | "Japanesewarning level 3" "Update"
7 Ellipseinwhich acurrent positionis | "Tsunami" | "Severe" "Update" 75 Mapwith Ellipse [ "Tsunami" | "Japanesewarning level 4" "Update"
8 Ellipsein which acurrent positionis | "Tsunami" | "Extreme" "Update" 75 MapwithEllipse | "Tsunami" | "Japanesewarning level 5" "Update"
9 Ellipseinwhich acurrent positionis | "Tsunami" | "Severe" "Update" 75 Mapwith Ellipse | "Tsunami" | "Japanesewarning level 4" "Update"
10| Ellipseinwhichacurrent positionis | "Tsunami" |"Moderate" "Update" 75 MapwithEllipse | "Tsunami" | "Japanesewarning level 3" "Update"
11| Ellipseinwhichacurrent positionis | "Tsunami"| "Minor" "Update" 75 Mapwith Ellipse | "Tsunami" | "Japanesewarning level 2" "Update"
12| Ellipseinwhichacurrent positionis | “Tsunami"| "Severe" "Cancellation” 75 Map without Ellipse Blank Blank "Cancellation”
2 8 20 QZSS
4 1
5 4 5
21 PC
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