
Realtime Information for the 1994 Northridge 
and 1995 Kobe Earthquakes



Northridge Earthquake
January 17, 1994

Mw 6.7
Deaths 57
Economic Loss ~$20 billion

兵庫県南部地震
Hyogo-ken Nambu Earthquake
January 17, 1995

Mw 6.9  (Mjma 7.3)
Deaths 5096
Economic Loss ~$100 billion

Comparison between 
Northridge and Kobe earthquakes





Collapsed Bridges

There were 5 collapses
and over 170 damaged 
Bridges around Los 
Angeles



One year later in Japan…

Collapsed Hanshin Highway in Kobe



Boore and Joyner, 1982

Strong-Motion Data in 1982



Boore and Joyner, 1982

Strong-Motion Data in 2004



Spectra Aug 2014

Strong-motion Data in 2014



24 hour duty  carried the ‘football’ 
(cellular telephone modem and laptap)

Dialed in to the online commuter and checked the
automated phase picks and location

With verified information, a phone call was made to
California Office of Emergency Services (0ES)

Goal was to report to OES  in about 10 minutes (M>3.5)

Caltech – USGS Broadcase of Earthquakes  (CUBE)

(A Model for a Seismic Computerized Alert Network
Science,  Heaton, 1985)



Kaiser-Permanente building in Granada Hills

1600 “red-tagged”
7300 “yellow-tagged”

January  17, 1994 Northridge Earthquake  M6.7



January 17, 1994   M6.7
Northridge, California Earthquake

04:31 Northridge Earthquake (automated
location fails for mainshock)

04:45 Automated aftershock locations 
recorded

04:55 Announced to OES and media that
earthquake was in northern San Fernando
Valley with magnitude between 6 and 7

~8:00 Thrust mechanism on southward 
dipping fault was determined





January 17, 1995    M6.9
Hyogo-ken Nanbu (Kobe) Earthquake

05:46 Origin Time
(reports from Kobe and Sumoto not included 
because of failure of phone line)

6:00 Reported Intensity VI in Kobe

6:09 Corrected to Intensity V
i.e. maximum intensity was V in Kyoto,
Hikone, and Toyooka

6:15 Corrected to Intensity VI in Kobe

3 days later Corrected to Intensity VII in 
Kobe and Sumoto



Lesson Learned for Realtime Systems

- Small earthquakes are different from big earthquakes
Data volume
Possible power failure in epicentral region
Unexpected things go wrong

- Estimating Magnitude can be difficult

- Need  to carry out simulations of large earthquakes









Media Coverage of Earthquakes in Los Angeles





1994 Northridge, California Earthquake



Lessons Learned …

Oliveview Hospital after the
1971 San Fernando earthquake

New Oliveview Hospital after the
1994 Northridge earthquake



Lessons Not Learned…

Antelope Valley Overpass after
the 1971 San Fernando Eq.

Antelope Valley Overpass after
The 1994 Northridge earthquake



Local Emergency Response



What did we learn from the Northridge earthquake ?

• Large economic impact for moderate event

• Importance of hidden thrust faults

• Large amplitude strong-ground motions

• Tested realtime information systems

• Direct hit on modern cities





Cracks were found in the welds of over 100 
steel frame buildings following the Northridge earthquake 



Northridge Building Damage

Kaiser-Permanente building
In Granada Hills

1600 “red-tagged”
7300 “yellow-tagged”



For an earthquake on the southern San Andreas it would take about 30 sec for
the S wave to reach Los Angeles. (The S wave travels at about 18,000 km/h.)
This is enough time to issue an Early Warning.



Balboa Blvd Fire



Success of Unreinforced Masonary Legislation
in Los Angeles



What did we learn from the 
Northridge and Kobe Earthquakes ?

• Large economic impact and casualties for 
moderate sized event

• Importance of hidden thrust faults
(Need better Geological Information about faults)

• Large amplitude strong-ground motions
(Need better seismological and engineering information)



Distribution of accelerations in Los Angeles area



Northridge Earthquake
January 17, 1994

Mw 6.7
Deaths 57
Injured  9,158
Damage ~US$20 billion

(2 x 1012 yen) 

Hyogo-ken Nanbu (Kobe)
January 17, 1995

Mw 6.9  (Mjma 7.3)
Deaths 5096
Injured 26,797
Damage ~US$100 billion

(1013yen)

Comparison between 
Northridge and Kobe earthquakes
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