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“This information is preliminary and is subject to revision. It is being provided to meet
the need for timely best science. The information is provided on the condition that
neither the U.S. Geological Survey nor the U.S. Government shall be held liable for
any damages resulting from the authorized or unauthorized use of the information."
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Part 1:
PAGER @ 15
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Prompt Assessment of Global Earthquakes for
Response (PAGER)

 Issues global alerts within ~20 minutes

 NEIC detects ~20–30k earthquakes
annually; ~650 PAGER alerts produced

 Alerts guide immediate operational
response for the US State Dept, and provide
critical inputs for national and international
response agencies

 Supports preparedness via tabletop
exercises (TTX), USAR deployments

USGS PAGER product
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Final PAGER Alert Levels, September 2010 – December 2025

We have generated 10,513 alerts, of which 10,063 were green, 333 were yellow, 72 were orange, and 45 were red alerts.
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PAGER Final Version
Estimated Fatalities vs Reported Total Deaths

PAGER Version 1
Estimated Fatalities vs Reported Total Deaths

PAGER is exceedingly effective at separating the signal from the noise – PAGER has a 95% accuracy rate, primarily in detecting and
identifying events with little or no impact (green alert) from the consequential ones!
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PAGER Final Version
Estimated Economic Losses vs Reported Total Losses

PAGER Version 1
Estimated Economic Losses vs Reported Total Losses

The economic losses appear to be an underestimate compared to the initial versions of the ShakeMap, and in general, there is greater uncertainty
in estimating economic losses (Note: authoritative estimates of economic losses are quite limited, and sometimes they appear to be biased!)
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Part 2:
Post-Earthquake Response Needs
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NEW ZEALAND GOVERNMENT’S RESPONSE
TO M 6.4 FEBRUARY 22, 2011 EARTHQUAKE AT
12:51 PM
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Rapid Emergency Protocol Activation

The National Crisis Management Centre (NCMC) issued first statement ~90 minutes

National Emergency Declaration

Authorities declared a national level emergency ~120 minutes enabling extraordinary powers
for evacuation, asset deployment, building cordons, and utility restoration.

Damage and Casualty Assessments

Approx. 1,800 Defense Force personnel (Army, Navy, Air Force) deployed, including
cordon security, medical teams, ground logistics, aerial damage recon via the Orion aircraft,
evacuation flights with Hercules and 757s. Police, paramedics, hospitals documented
injuries, fatalities, building failures—driving emergency deployment strategies.

~24-48 hours

Coordinated Search and Rescue/Resource Mobilization

The Christchurch Response Centre (CRC) was established to coordinate search and
rescue and humanitarian aid effectively (McLean et al 2012). 185 people died and over 6,600
injured. Rapid assessments indicated approximately 10,000 homes required rebuilding and
3,500 were destroyed, and nearly 140,000 houses were the subject of claims to EQC for
damage. Liquefaction and rockfall hazard contributed a major damage. ~3-10 days

 

  
 

   

Credit: Geoff Sloan, New Zealand Herald

Courtesy: https://www.nzdf.mil.nz/
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TURKISH GOVERNMENT’S RESPONSE TO M7.8

FEBRUARY 6, 2023 EARTHQUAKE AT 4.17 AM
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Rapid Emergency Protocol Activation

The Turkish government AFAD issued first statement ~13 minutes

Level-4 Disaster Alert Declaration

Authorities declared a Level-4 disaster alert ~86 minutes to mobilize national and
international assistance.

Damage and Casualty Assessments

1,651 deaths and 11,119 injured initially. Preliminary assessments reported building
collapses, infrastructure disruption, and rising casualties. President Erdoğan
announced a three-month state of emergency in ten worst-hit provinces. ~24
hours

Coordinated Search and Rescue/Resource Mobilization

Government activated frameworks to coordinate search and rescue and
humanitarian aid effectively. At least 9.1 million people have been directly
impacted, over 430,000 people internally displaced. Aid: 386,874 tents received,
cooked meals served to 227,679. ~3-10 days [OCHA Report 2, Feb 19]
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JAPAN GOVERNMENT’S RESPONSE TO M7.5

JANUARY 1, 2024 NOTO EARTHQUAKE AT 4.10
PM
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Rapid Emergency Protocol Activation

Within the first hour, the Prime Minister’s Office (PMO) began central coordination, and the
Cabinet Office dispatched a disaster‑management  investigation team by SDF aircraft to
Kanazawa ~60 minutes

Applied the Disaster Relief Act across 35 cities

PM‑led Emergency HQ ordered push‑type support by air/sea  (food, water, blankets,
kerosene/gasoline/light oil) and doubled the SDF personnel ~2000. Deployed wide‑area
police units, and emergency fire rescue teams as route conditions allowed. No request
for international assistance ~24 hours

Damage and Casualty Assessments

Landslide counts (~440 occurrences) and area isolation (33 areas, max 3,345 people by
Jan 5), power/water outage metrics (e.g., ~44,160 power, ~136,440 water outages), and
house damage certificates. ~3-5 days

Coordinated Search and Rescue/Resource Mobilization

Day 9: death toll climbed to 161 (70 were in Wajima, 70 in Suzu and 11 in Anamizu). About
28,800 people packed into government shelters. 565 people were injured, and 1,390 homes
were destroyed or seriously damaged. Road obstructions and snow hindered relief efforts ~5-
10 days [https://www.aljazeera.com]

 

  
 

   

Credit: Jiji Press via AFP

Credit: Japan News
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Part 3:
PAGER 2.0 Development Process
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Motivations and Goals

• Growing need for rapid, reliable global
earthquake impact estimates

• Traditional PAGER provides valuable early
alerts, but lacks full disaster scope

• PAGER 2.0 aims to deliver scalable, actionable,
geographically detailed impact assessment

K. Jaiswal /
USGS
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Earthquake

NEIC
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Earthquake

NEIC
Detects

For PAGER:
Orange or higher

~3 hours

P r o t o t y p e 



18

Photo Credit: https://www.rjtravelagency.com/geography-of-afghanistan/

Adobe

Unreinforced brick/block masonry

Reinforced conc. shear wall

Reinforced conc. frames

MUR+ADO/LWAL+CDN/H:
1/RES
Or H:2/RES

MUR+CB/LWAL+CDN/
H:1/RES
Or H:2/RES

CR/LFINF+CDM/H:7/RES

CR/LWAL+CDL+DUL/H:10/RES

Martins and Silva (2021) Development of a fragility and vulnerability model for global seismic risk analyses
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M 7.8 - Pazarcık earthquake, Kahramanmaraş earthquake sequence
2023-02-06 01:17:34 (UTC)
37.226°N 37.014°E

10.0 km depth

$ shake -c " " us6000jllz select assemble model gridxml mapping sm_realizations
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ESRI Dashboard
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Impacts by Geographic/Admin Region
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PAGER 2.0 Model Testing & Performance
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R E S E A R C H 

• Develop
Data/Models/Code-
base

• Identify Target Users

D E S I G N 

• Product Templates
• User Engagement
• Usability/Needs

T E S T I N G 

• Re-run Atlas 14k+
• New scenarios testing
• Model Updates
• Internal Roll out

R E F I N E M E N T 

• Data, Layout,
Elements

• Timelines of
delivery/Updates

L A U N C H 

• User Training
• Product Delivery
• Outreach

PAGER 2.0 development is in progress. Stay tuned!

Nov
2025

Sept
2026

Dec
2026

April
2027

Dec
2027
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kjaiswal@usgs.gov




