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Earthquake and Sea Level Monitoring Capability

Real-time, broadband seismic 
waveform data from:
• MNR(28)   

• CEA(54)

• IRIS + GEOFON+ GEOSOPE(~600)  

Global Seismic Station

Regional Seismic Networks

□ Antelope 
□ SeisComp
□ CEA-EQIM
□ USGS, EMSC, et.al.



Earthquake and Sea Level Monitoring Capability

Real-time sea-level data from nearly 600 functional tidal gauges and Dart 
bouys via GTS and from sea-level monitoring facility website
Metadata file and Tide Tool update following PTWC’s Emails

Added since 2020
Tidal gauge:
Karachi Pakistan
Kerguelen Island
Mar del Plata
Fort Stanley
Cape Disappointment
Martinez-Amorco Pier
Imbituba
haif  Haifa Israel
zygi Zygi  Cyprus
ohig O'Higgins
Chuuk......
Dart Buoy:
Dnzd(NZ), dnzb(NZ)
Dnzj(NZ), dnzf(NZ)
Dnzk(NZ), dnzg(NZ)
Dnzl(NZ), dnzh(NZ)
Dryu(JP), dnzi(NZ)
Dhai(CA)......



Earthquake and Sea Level Monitoring Capability

130~ tidal gauges along the 
Chinese coasts

Data sharing via GTS for 
tsunami warning and mitigation 
system in the SCS region:

Shenzhen

Zhapo
Qinglan



Tsunami Warning SOPs

local

regional

SCS

Tsunami bulletin issued 

◆ Local : M ≥ 5.5
◆ SCS : M ≥ 6.0

◆ Regional 、Distant and Other 
Oceans : M ≥ 6.5

Tsunami bulletin with quantitative 
forecast
◆ Local : M ≥ 7.1

◆ SCS : M ≥ 7.1
◆ Regional and Distant :  M ≥7.6

◆ Other Oceans : No quantitative 
forecast



Tsunami Warning Messages in 2024

In 2024,totally issued

◆ 53 bulletins

◆ 30 earthquake 
events

◆ 6 earthquake events 
generated tsunami 
waves 

Time M Location Lat Lon Amp（cm
）

2024-0101-1510 7.4 NEAR WEST COAST OF HONSHU, 
JAPAN 37.55 137.49 81

2024-0403-0758 7.3 TAIWAN,CHINA 23.81 121.74 105

2024-0628-1336 7.1 NEAR COAST OF PERU -15.88 -74.55 20

2024-0808-1542 7.1 KYUSHU, JAPAN 31.85 131.57 50

2024-0818-0310 6.8 OFF EAST COAST OF 
KAMCHATKA 52.07 159.68 0.25

2024-1217-0947 7.2 VANUATU ISLANDS REGION -17.75 167.75 26



Tsunami Warning Messages in 2024

• average ~ 9min；
• mostly within 10min。
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Tsunami Warning Messages in 2024

6 Earthquakes, 7 Bulletins.

No Origin Mag
Depth  
(km)

Location Lat  (°) Lon  (°)

1
2024-0109-

0448
6.7 102

TALAUD 
ISLANDS, 

INDONESIA
4.89 126.37

2
2024-0403-

0758
7.3 12 TAIWAN,CHINA 23.81 121.74

3
2024-0409-

1748
6.6 70

NORTHERN 
MOLUCCA SEA

2.82 127.2

4
2024-0423-

0226
6.1 15 TAIWAN,CHINA 23.72 121.63

5
2024-0711-

0213UTC
6.3 613

MINDANAO, 
PHILIPPINES

6.06 123.21

6
2024-0923-

1951UTC
6.1 140

MINAHASSA 
PENINSULA, 
SULAWESI

-0.17 122.9



Tsunami Warning SOPs

Tsunami Bulletin for Domestic Area



Tsunami Warning SOPs

Tsunami Bulletin for SCSTAC



Dissemination

TWC /
SCSTAC

Fax&
Text Message

Internet
Email&Web

Phone Call

GTS Message

Goverment

Public&Social Media
SCSTAC Members

Emergency 
Agency

SCSTAC 
Members



8:15 8:52 9:40 10:177:58

M 7.3 - 2024 Taiwan,China Earthquake

10:51

Response ：
• 8:15 The preliminary magnitude is estimated at M7.5. A first-stage tsunami red alert has been 

issued, with tsunami warnings issued for areas surrounding the epicenter.

• 8:52 According to the CEA, the magnitude of this earthquake is M7.3. A second tsunami warning 

has been issued, with the alert level downgraded to orange.

• 9:40 Issued the third tsunami warning, maintaining the orange alert, updated with a 30 cm 

tsunami wave observed in Ishigaki Island, Japan.

• 10:17 Issue the fourth tsunami warning, maintaining the orange alert. Continue updating actual 

observations, with tsunami waves exceeding 1 meter detected at the epicenter in Hualien.

• 10:51 Tsunami warning lifted.



M 8.8 - 2025 Kamchatka Peninsula, Russia Earthquake

7:34 8:55 10:19 14:157:24 18:09

Response ：
• 7:34 The preliminary magnitude is estimated at M7.6. Issued the first tsunami advisory, warning 

coastal areas near the epicenter. Preliminary assessments indicated the earthquake could trigger a 

tsunami

• 8:55 Magnitude revised to M8.7. Tsunami advisory remains in effect.

• 10:19 Magnitude revised to M8.8. Based on the latest numerical calculations and real-time 

monitoring data, the alert level was upgraded to Yellow.

• 14:15 Updated relevant real-time monitoring information.

• 18:09 Tsunami warning lifted.



Tsunami Mitigation-Hazard Assessment

Hazard

Max Amp

Vulnerability Risk

Inundation Evacuation



Tsunami Mitigation- Domestic Tsunami Desk Exercise, 2024

Hypothesis Source: Earthquake with Mw9.0 in Nankai Trough
Warning: Catastrophic impact in Jiangsu, Shanghai, Zhejiang, Fujian, Taiwan, 
Guangdong, Hongkong and Macau
Dissemination: Warning Mes. Sent and Received Effectively in 10 minutes



Tsunami Mitigation-Tsunami Drill in Shantou University 2024 

Evacuation Drill

Science Lecture



Tsunami Mitigation-Publicity



Future Work 

◆ Strengthen earthquake and water level monitoring 
capabilities

◆ Optimize the tsunami warning SOPs and conduct 
tsunami warning training

◆ Expand dissemination ways for tsunami products

◆ Improve tsunami awareness for public

◆ Conduct community-level tsunami hazard risk 
assessments



Thank You


