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1. Earthquake Detection and Tsunami Monitoring



 Global Seismic Dataset

National and International Seismic Station 
Distribution Real-time, broadband seismic 

waveform data from:

• MNR(27)   

• CEA(54)

• IRIS 

• GEOFON

• GEOSCOPE 

•（700+）



  Seismic Analysis and Earthquake Detecting 

Earthquake Preliminary Report

• SeisComp

• GEDLS

• CEA EQIM

• Antelope 

• USGS

• PTWC



Self-designed Global Earthquake Detection and Location System (GEDLS) 

  Seismic Analysis and Earthquake Detecting 



  Seismic Analysis and Earthquake Detecting 

EarthQuakes Instant Messenger (EQIM) developed by China Earthquake Administration

Cooperation 
with CEA



§ 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 will be updated following PTWC’s Emails

  Global Sea Level Dataset



§  ~150 tidal gauges along the Chinese 
coasts are accessible via operational LAN

§  5 gauges are involved in data sharing via 
GTS for tsunami warning and mitigation 
system in the SCS region:

ü Shenzhen (Chinese Mainland)

ü Zhapo (Chinese Mainland)

ü Qinglan (Chinese Mainland)

ü Quarry Bay (Hongkong)

ü Shek (Hongkong)

  Chinese Sea Level Station



2. Numerical Tsunami Forecast .&. Decision Supporing System 



NW Pacific Scenario Database The Pacific Unit Source Database

Source Coverage:

37 partitions, 1671 sources

Resolution:  0.5°×0.5°

Totally:   60,156 tsunami scenarios

Source Coverage:

Length: 100 km 

Width:  50 km 

Totally:   1391 unit sources

  Two Sets of Tsunami Database



Forecast region Space 
resolution

Forecast period
(hours)

Consuming time (seconds) Efficiency promotion

Series OpenMP GPU OpenMP GPU
Pacific Ocean 5 arc-min 32 6070 410 45 15 135

NW Pacific Ocean 4 arc-min 15 450 32 4 14 113

South China Sea 2 arc-min 15 467 31 4 15 117

Numerical model performance on NVIDIA Tesla V100(GPU)

  On-the-Fly Tsunami Forecast Model



  Glabal Numerical Tsunami Forecast



Smart Tsunami Information Processing System(STIPS): A fully self-desighed tsunami warning and decision support 
system based on Python language is in operation for domestic tsunami service,  and SCSTWS.

  Decision Supporting System

l Self designed by Python
l User-friendly and well-

maintained 
l GIS Interface
l Earthquake information
l Tsunami monitoring
l Pre-computing tsunami 

database
l On-the-fly tsunami model 

integration;
l Automatic making  and 

release of tsunami 
products;



  Former Decision Supporting System

l Stand-by

l In maintenance 

with low cost



  Lightweight DSS Application in Macau

Feature:
 Automatically  

modelling for earthquake 
with Mw 7.0+ in SCS 

 Refined-scale 
numerical model

 120s time consuming 
for 12-hour simulation 
(Bsed on NVIDIA RTX 
2080Ti)

 Cost-effictive and well-
maintained



3. Tsunami Warning Operation and Dissemination



 Main Operation Platform

Tenth floor of the main building
8 Dahuisi Road, Haidian District, Beijing



 Remote Backup Platform
p Located in Jingmi North 1st Street, Yanqi Economic Development Zone, Huairou District, Beijing
p Connected with VPN based on independent network card and standby battery power 



  Operation Procedure and Warning Criteria

Tsunami alerts/Threat levels are 

classified as three levels: 
u Red (Max. tsunami wave amplitude  

>= 300cm), corresponding to 
‘especially severe disaster possibly 
causing a  number of casualties and 
huge economical losses’

u Orange (Amp. max>=  100cm), 
‘possibility of severe damage’

u Yellow  (Amp. max>=  30cm) , 
‘watch out for potential danger near 
the coastline’



  Product and Dissemination

vTsunami Alerts . &. Cancellation
vTsunami Information Statement
vMajor Tsunami Summary

FAX

EMAIL

Weibo

Toutiao(NEWS APP)

TicTok

Broad and TV

SMS/Website/APP



v Responded to 39 major Earthquakes
v Issued 66 tsunami information bulletins, 8 tsunami threat bulletins 
v Average latency is 9.7 minute for the first message

  Operation Performance (Oct. 2023 ~ Oct. 2024)
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2023-11-17 08:14:00 (UTC), MINDANAO, PHILIPPINES

2024-04-02 23:58:00 (UTC), TAIWAN, CHINA



 Response to Hualien Tsunami in 2024
Ø At 7:58 (BJT) on April 3, 2024, a 7.3-magnitude earthquake occurred off the west coast of Taiwan, China, 

with a focal depth of 12.0 kilometers
Ø The Tsunami Warning Center issued a Orange alert for potential tsunami hazards in accordance with the 

"Marine Disaster Emergency Response Plan of China". This earthquake is expected to triggered a local 
tsunami near Hualien and may lead a disastrous impact on some coastal areas of East Taiwan

Ø The first bulletin issued with the elapse time of 12 mins
Ø Hualien station reported a 105-centimeter tsunami amplitude

Tsunami forecast movie



p The tsunami drill was conducted on November 5, 2024
n At 8:00 (Beijing Time), communication tests in the SCS Region
n At 14:00 (Beijing Time), with the assumption of a magnitude 9.0 earthquake occurring 

in the Nankai Trough, a tsunami would be triggerred, and severely impact Jiangsu, 
Shanghai, Zhejiang, Fujian, Taiwan, Guangdong, Hong Kong, and Macao in China.

PacWave-2024 on Tsunami Awareness Day (5th NOV.)



Tsunami Risk Assessment For Macau



4. Coordination, Training, Workshop and Visiting activities



Coordination
11th Meeting of the ICG/PTWS Regional Working Group on Tsunami Warning and Mitigation 
System in the South China Sea Region in Guangzhou;



Training and workshop
Training course on numerical tsunami models in 
the South China Sea Region, Zhenjiang city of 

Jiangsu Province, 22 May, 2024 Domestic operation and management workshop on 
seismic station for tsunami warning services, 28-29 
August, 2024



Visiting Reception and Communication 
The Director of the Tsunami Resilience Department 
of the IOC/UNESCO visited NMEFC in 2024

The Director of the Solomon Islands Meteorological 
Service visited NMEFC to seek cooperation in 2024



Visiting Activities
n Technical exchanges on marine disaster prevention and reduction with South 

Pacific island countries



Joint workshop with Indonesia 
n An agreement was struck between STMKG-BMKG and NMEFC in 2024
n Joint workshop on tsunami, storm surge, and other ocean hazards forecasting with STMKG



Joint workshop with Bangaladesh 
n Joint workshop on storm surge, ocean wave and tsunami forecasting with BMD
n Visit Dhaka University for international research corporation
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