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Basic Information

Tsunamis in the Past 4,000 years
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Tsunami risk in China and Surrounding areas
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* basin—wide tsunami risk
KSZ: Kamchatka-Kurile-Japan

Sea

Izu-Bonin-Mariana Trench
NGSZ:New Guinea SZ
® Regional and local
tsunami risk
RNSZ: Ryukyu Trench SZ
TWSZ: Taiwan SZ
MSZ :Manila SZ

Negros / Cotobato / Sulawesi

Trench




OEarthquake Seismicity and Historical Tsunami in SCS Region

100° 110°

Tectonic Setting and Seismicity in SCS Region

MT, Manila Trench,; PFZ, Philippine Fault zone;
ST,Sulu Trench; AU, Eurasia plate;
CT, Cotobato Trench; IA, Indo-Australia Plate;

NT, Negros Trench; PS,Philippine Sea Plate;
orth Sulawesi trench; SB, Sunda

Since the 2004 Indian Ocean
tsunami occurred, there has been

a pronounced increase in the
number of tsunami hazard in the
South China Sea region and its
adjoining basins.
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Historical Tsunami in SCS Region



Development of Tsunami Warning in China
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£ Ik ih 3= SCHT NI (Global Seismic Monitoring Network)

Global Seismic Station

Antelope

SeisComp3
CEA EQIM

PTWC, USGS earthquake info.:
via GTS, FAX and Email

Regional Seismic Networks

Real-time, broadband seismic
waveform data from:

- MNR(25)
- CEA(54)
- IRIS + GEOFON+GEOSCOPE (~580)
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Earthquake Analysis

SeisComp3 .&. Antelope

and detecting

70 km N of Palu earthquake detecting performance
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Operational Focal Mechanism Inversion

O Automatic focal mechanism inversion system is operationally running in NTWC

Focal mechanism of Palu earthquake with Centroid location Time after
Mw 7.5 on 28 Sep. 2018 No. Mw Nmfl of earthquake Beach
T s o e e s s Depth Stations . ball
Lat/° Lon/° (mins)
: /Km
179 08 1190 135 1 6 <
2 75  -05 120.1 95 6 11 "
376 -13 1201 305 26 15 ‘.
4 75 06 1199 15.5 35 19 “
5 75 06 1199 155 54 22 “
6 75  -06 119.9 15.5 63 26 “
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Redundant Design
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Rupture Process Research - Palu EQ. Case

NMEFC N . uses

Source Time Function
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. P I Telesclsmic Inversion for Rupture Process
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Real-time Sea Level Monitoring

= GTS and IOC sea level data

= 120 tidal gauges along the Chinese coasts via dedicated cable
and VSAT

= The SCS tsunami buoy(Oﬁ‘lzne because of vandalism)
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Tsunami Warning Technologies

Two Sets of Tsunami Database

NW Pacific Scenario Database Whole Pacific Umt Source Database

- - - - - - i - - - -

Source Coverage: Source Coverage:
37 partitions, 1671 sources Length: 100 km
Resolution: 0.5°x0.5° Width: 50 km

: 60,156 tsunami scenarios Totally: 1391 unit sources




On-the-Fly Tsunami Forecast Model

Linear shallow water equation running performance on NVIDIA Tesla V100(GPU)

Efficiency promotion

: Space Forecast period Consuming time (seconds)
Forecast region .
resolution (hours)
Series GPU GPU
Pacific Ocean 5 arc-min 32 6070 45 135
NW Pacific Ocean 4 arc-min 15 450 4 113
South China Sea 2 arc-min 15 467 4 117
Pacific Deep-Ocean Tsunami Amplitude Forecast NWPacific Deep-Ocean Tsunami Amplitude Forecast SCS Deep-Ocean Tsunami Amplitude Forecast
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Decision Support System

An English version is being developed for international colleagues
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Tsunami Warning Procedure and Criteria

SOP Farthquake information confirmed Tsunami warnings are classified as
! l three levels:
focal depth<100km focal depth>100km | .
» Red (Max. tsunami wave

amplitude >= 300cm),

corresponding to ‘especially

severe disaster possibly causing a

» Issue tsunami warning |« Issue tsunami information Issue tsunami information |4
I 1 number of casualties and huge
no tidal monitoring yes éal monkoring economical losses’
>
>

Warning cancellation

No tsunami generated
Or tsunami won’t influence China
Issue tsunami information

I

Checklist completed
Write log forreference [°

A 4




Major Earthquake and Tsunami in 2018

>

Responded to 47 major Earthquakes with magnitude greater than 6.5

83 tsunami information bulletins issued to relevant agencies and
stakeholders

« with average latency of 9 mins for the first messaae -
. . ax.
Vs, 11 mins n 2017
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ag.
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10:51
10 Jun.
1731
23 Jun Alaska Bay 7.9 21 cm
Southeast of
Loyalty Is. 69 sem
Mmqharsha 75 ~600 cm
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Southeast of
Loyalty Is. 76 72 om

Sunda Straits - 120 cm




Summary Report for major tsunami events

Report on Palu Tsunami on 28 Sept. 2018
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Wide Coverage of Dissemination

Dissemination is automated as much  Dissemination channel includes:

as pos.31bl.e to facilitate the Wldely- FAX: @ Ermail: 8
covering issuance of tsunami

messages effectively and efficiently.

Broadcastand TV: | y: )

Website: SMS/APP : |
. !




Website of NTWC
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UNESCO/IOC SCSTAC Website

http://www.scstac.org
Limited Access: o

- South China Sea Tsunaml Advisory Center (SCSTAC)
= @ L ni Advisory {

o
0 Public User h

No Current Tsunami Information or Threat in Effect within the SCS Region !
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On-duty Shift

Before 26 Jan. 2018

One watch-stander was on duty in 24

hours, which was just responsible for

national tsunami warning.
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From 26 Jan. 2018 to now
Since the trial operation of SCSTAC, two

watch-standers are on duty all the

time in one day with shift time of 12
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International Cooperation and Activities

The 7th Meeting of the ICG/PTWS Regional Working Group on
Tsunami Warning and Mitigation System in the South China Sea
Region, 6-8 March 2018, Hanoi, Veitna
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SEVENTH MEETING OF THE ICG/PTWS REGIONAL WORKING GROUP
6 - 8 MARCH 2018, HANOI, VIETNAM




Opening of South China Sea Tsunami Advisory Centre
8 May 2018, Beijing, China

HRauguration Ceremoay
of the IOC-UNESCO

South China Sea Tsunami Advisory Center
8th May 2018, Beijing, CHINA
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Regional Training on “Strengthening Standard Operating Procedures
for Tsunami Warning and the use of the ICG/PTWS SCSTAC
Tsunami Advisory Products”, 8—11 May 2018, Beijing, China

http://www.10c-tsunami.org/index.php?
option=com_oe&task=viewEventRecord&eventID=2277
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