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1. Overall
This document shows use case of tsunami warning. 
2. Proposal
The following text should be included into PWS TR.
=================== Description into PWS TR22.968 ===================

Annex X:
Tsunami warning

X.1
General Description

This section describes overall procedure of tsunami warning with Figure X.
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Figure X: Overall procedure of tsunami warning

When a submarine earthquake happens, it might causes tsunami. Primary waves (P-wave) which have little destructive force travel at 7 km/sec speed, whereas tsunami travels at an average of 35.7 m/sec speed at most. Therefore, detection of earthquake can provide tsunami warning information before damage by tsunami has been caused in the affected area.
- Overall procedure of Tsunami Warning

(1) When the Earthquake Early Warning System deployed by the Japanese Government detects Primary wave at more than two sensors, and estimates the epicentre and magnitude of the earthquake. Then, the system sends the information of the epicentre and magnitude to the Tsunami Warning System which is also deployed by the government.

(2) The Tsunami Warning system estimates affected areas and tsunami height per each area according to the epicentre and the magnitude, and then the system sends tsunami warning information on the areas and height to PWS. 
(3) When a delivery server for PWS receives the information, the server delivers it to handsets in target areas. When the handsets receive the information, they display it or sound.

(4) When users become aware that tsunami is going to reach soon, and they take a safety measure i.e. walking to high ground where tsunami doesn’t reach.

X.1.1
Importance of shortening delivery time
This section shows importance of shortening delivery time for Tsunami Warning.

X.1.1.1
Delivery time for Tsunami Warning

Tsunami Warning makes no sense unless it is delivered to users and the users can also walk to high ground where tsunami doesn’t reach. The following describes importance of shortening delivery time for tsunami warning with actual data.

 The average propagation speed of tsunami is about 35.7 m/sec in water over continental shelves. On the other hand, the speed is about 5 m/sec on the ground. If the distance from the epicentre to the nearest shore is 10 km, the propagation time of tsunami in water is about 280 seconds and the time on the ground is about 33 seconds. Then, it takes at least about 120 seconds for tsunami warning system to send Tsunami Warning information to a mobile operator. Assuming that delivery time of PWS message is 30 seconds, users at the shore have about 163 (= 280 + 33 – 120 – 30) seconds to walk 163 metres away from the shore. However, it is not always true that 163 seconds is enough for the users to walk to high ground where tsunami doesn’t reach. Therefore, it is meaningful to shorten delivery time as much as possible in order for the users to walk away as far as possible.
Note: The average speed of walk is about 1 m/sec. The elderly and the disabled are more slowly.
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