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1 / Earthquake Early Warning
Elements and functions

Case 1: China high speed railway Case 2: Nuclear Power Plant

Case 3: Eye Surgery Case 4: Iron SteelworksEarthquake Early Warning

* Detecting earthquakes
* Issuing warnings
* Emergency preparedness
* Protecting lives and economies  

Velazquez et al., 2020



1 / Earthquake Early Warning
Elements and functions

Front-detection EEW, for far earthquakes away from the cities

On-site EEW, for local earthquakes around the citiesVelazquez et al., 2020



2 / The next-generation EEW?
From PSHA-based to NDSHA-based

(Cremen and Galasso, 2020)
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2 / The next-generation EEW?
From PSHA-based to NDSHA-based

Probabilistic Seismic Hazard Assessment
(PSHA)

Deterministic Seismic Hazard Assessment
(DSHA)

Reiter, 1990 Reiter, 1990
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Neo-deterministic Seismic Hazard Assessment
(NDSHA)

Probabilistic Seismic Hazard Assessment
(PSHA)



2 / The next-generation EEW?
From PSHA-based to NDSHA-based

Neo-deterministic Seismic Hazard Assessment
(NDSHA)

Single/multi source(s)

The best combinations

Loop of scenarios events

EEW



3 / EEWS empowered by NDSHA
Methodology and implementation

North to China Seismic Experimental Site (CSES),
The Xianshuihe fault (XSH)

0.2°x0.2° Source Gridding



3 / EEWS empowered by NDSHA
Methodology and implementation

Database of MMI
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Methodology and implementation

Classification of magnitude

△M=0.5 △M=0.1

△M=0.2

△I＜2



4 / Application scenario
Xianshuihe fault in Sichuan-Yunnan region

12 possibilities
for Intensity



4 / Application scenario
Xianshuihe fault in Sichuan-Yunnan region

Gridded protected area



Conclusions

Considering the peculiarities of NDSHA, its combination with EEW may be
developed into two settings: (1) regional SHA tells EEW where the dangerous area
is, and then EEW is deployed in that specific area; (2) regional SHA has told EEW
where the dangerous area is, and then the adoption of prepared MMI maps
(obtained by NDSHA computations considering all possible earthquake scenarios)
is a component of EEW in alerting the public. In this work, we limited the discussion
of the second setting, assuming XSH as the dangerous area.

Although the new warning mode is still not yet implemented in practice, it already
suggests new possibilities for future progresses of EEW, and confirms the
usefulness of NDSHA in solidly estimating seismic hazard. As more attention is put
into the reduction of seismic and its secondary risks, the proposed EEW
empowered by NDSHA will likely play an important role in protecting lives,
reducing losses and improving the efficiency of EEW.
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