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How does an Earthquake Early Warning system work?

The seismic network continually records the 
ground motion.
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2 The data are transmitted to remote servers 
for real-time processing.

3 When an earthquake is detected, the system 
evaluates the risk and decides whether to 
issue a public alert.

4 Earthquake alerts are delivered to 
smartphones or other devices before arrival 
of the destructive shaking.
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An Earthquake Early Warning system detects an earthquake at its very beginning and issues public alerts. The alert 
outpaces strong earthquake shaking and may provide critical time to take basic protective actions such as seeking cover 
or exiting the building.
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Earthquake early warning system
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Low-cost sensor Cloud-based platform Smart alert

A low-cost, open-source EEW system based on IoT infrastructure.

Grillo/OpenEEW 
Support:

Grillo/OpenEEW
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What is our plan?
We want to test the feasibility of the OpenEEW Earthquake Early Warning system in a densely populated 
area between Pokhara and Kathmandu, where the next strong earthquake may initiate.

EARTHQUAKE EARLY 
WARNIGN SYSTEM 

DESIGN

Seismic network
A network of 40 seismometers will observe 
the ground motion. When it detects a 
potential earthquake, it sends the data to 
the cloud server and the data center.

Cloud server
The cloud server will identify earthquakes 
and determine their location and magnitude 
in real-time. When an earthquake is 
detected, the system will issue a test alert.

Local data center & workshop
The local data center will oversee and 
manage the network operation. Same as the 
cloud server, it will process data in real-time 
and issue test alerts.
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System tesing in Nepal



Seismic hazard and risk in Nepal



• ~9,000 fatalities 
• Damage: 10$ bilion

Gorkha earthquake - April 25, 2015, M 7.8



Potential actionable times provided by EEW system
How much warning time can the system provide?

The map and table show theoretical actionable times for the 2015 Gorkha 
earthquake, which ruptured about 150-km-long fault segment.

Distance from the epicenter 50 km

Theoretical actionable time

0 km 100 km 150 km

0 sec 5-10 sec 25-30 sec 55-60 sec

The actionable time (the time between the delivery of the alert and the 
arrival of the strong shaking) depends on the user’s distance from the 
earthquake epicenter.

Unfortunately, the alert will always arrive too late in the area close to 
the earthquake epicenter.

However, strong earthquakes (with magnitude > 7.5) rupture long 
fault segments (often > 100 km). This may take over a minute.

In these cases, the actionable time may be tens of seconds to over a 
minute, providing people time to exit the building or seek cover.
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zdroj: Wander-lust

NepalEEW experiment 2021/2023



November 2021 station deployment



November 2021 station deployment



Test alert issued

Real-time earthquake determinations
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1. Detection: STA/LTA, Neural-network picking

Rapid earthquake characterization

Too late Too early



Following Lancieri, M., and A. Zollo (2008), A Bayesian approach to the real-time estimation of magnitude from the early P and S wave 
displacement peaks, J. Geophys. Res., 113, B12302, doi:10.1029/2007JB005386.

2. Magnitude: Bayesian estimation from peak ground displacement of initial portion of P-wave 
1. Detection: STA/LTA, Neural-network picking

Rapid earthquake characterization



3. Location: Bayesian estimation from P-wave arrivals 

Following Satriano, C., Lomax, A. and Zollo, A., 2008. Real-time evolutionary earthquake location for seismic early warning. Bulletin of 
the Seismological Society of America, 98(3), pp.1482-1494.

2. Magnitude: Bayesian estimation from peak ground displacement of initial portion of P-wave 
1. Detection: STA/LTA, Neural-network picking

Rapid earthquake characterization



NAMASTE experiment 2015/2016
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System latency


