ACTIVITY: Northridge, California 
1994 01 17 12:30:55 UTC (local time: 4:30 a.m.) 
Magnitude 6.7 Earthquake

Activity Part I: Locating the epicenter of the 1994 Northridge earthquake.

In this activity, you will use real data from seismographs across Southern California to identify the location of the 1994 Northridge earthquake. You will have seven seismograms (next pages) from seven different stations recorded on January 17, 1994. 

The Northridge earthquake had a duration of approximately 10–20 seconds, and a "strong" moment magnitude (Mw) of 6.7, with the ground acceleration  one of the highest ever instrumentally recorded in an urban area in North America. Sixty people were killed, more than 7,000 injured, 20,000 homeless and more than 40,000 buildings damaged in Los Angeles, Ventura, Orange and San Bernardino Counties (http://earthquake.usgs.gov/earthquakes/states/events/1994_01_17.php).

Map of the stations is also given to you.Station codes are: BAR-Barrett Dam; GSC-Goldstone; NEE-Needles; PAS-Pasadena; PFO-Pinion Flat; SVD-Seven Oaks Dam; VTV-Victorville

The zero-seconds mark on the time scale is 4:31:00 Pacific Standard Time for all the seismograms. For each seismogram, identify the first P-wave arrival and the first S-wave arrival. Enter this information in Table 1, including P-wave arrival time (tp), S-wave arrival time (ts), and P-S lag time (ts – tp). Use Figure 1 to find the distance between each station and the epicenter. The seismogram from BAR is already completed for you as an example. Enter those distances in Table 1. If you need a reminder on how to do this, please go to the video link (http://www.youtube.com/watch?v=SFJ_l3uFkPI).

Table 1. Summary of data from the Southern California seismograph network (tP is the arrival time (in sec) of the first P-wave; tS is the S-wave arrival time).
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 Figure 1. Travel-time graph. The lag time from station BAR is shown as an example.




Once you have written all distances to the epicenter, find in the map of next page the location of such epicenter. The example for BAR has been drawn as a guide.
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Seismogram records of the 1994 Northridge earthquake. P and S-wave arrivals and the S–P lag time have already been completed for BAR as an example.
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Location map of Southern California. Seismograph stations and major faults are also shown.







Activity Part II: 

Study the shakemap from the link http://earthquakecountry.org/northridge/stories/ and discuss in groups where the maximum shake occurred and why.

[image: http://www.cisn.org/shakemap/sc/shake/Northridge/download/intensity.jpg]

Activity Part III:

Go to the link http://www.earthquakecountry.org/northridge/nearyou/
and choose one area/fault from the list at the bottom. See the 3D animation and discuss the consequences/casualties/economic losses calculated for the region.

References-
http://earthquake.usgs.gov/earthquakes/states/events/1994_01_17.php
http://earthquakecountry.org/northridge/stories/
http://www.scpr.org/news/2014/01/16/41563/northridge-earthquake-readiness-varies-widely-at-e/
[bookmark: _GoBack]http://www.cisn.org/shakemap/sc/shake/Northridge/intensity.html
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Figure 1.7. Seismogram records of the 1994 Northridge earthquake. P-
and S-wave amivals and the S-P Iag time have already been completed
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The Northridge earthquake oceurred near the “Big Bend” of the San Andreas Fault A
(see Regional Focus A later in this book) in an area characterized by complex

compressional faulting and foldine. The earthqualce occurred on 2 thrust fault that was

previously unknown because the fault does not breaks the surface. Fault rupture at depths

of 8 km and below uplifted a broad area of the ground surface by up to 70 cm. The

Northridge earthquake was a devastating wakeup call to many scientists who previously

believed that the main seismic hazard in the Los Angeles region came from the San Andreas

and other right-lateral strile-slip fauits in the area.

THE SOUTHERN CALIFORNIA SEISMOGRAPH NETWORK

In this part of the exercise, you will use data from seismographs across Southerm
California to identify the location and precise time of the 1994 Northridge earthquake. Tn
Figure 17, you will find seven seismograms from seven different stations recorded on
January 17, 1994. Station codes are as follows

BAR Barrett Dam NEE Needles SVD Seven Oaks Dam
GSC Goldstone PAS Pasadena VIV Victorville
PFO Pinion Flat

The zero-seconds mark on the time scale is 4:31:00 Pacific Standard Time for all the
Seismograms. For each seismogram, identify the first P-wave arrival and the first S-wave
arivalEnter this information in Table 1.1, including P-wave arrival time (t;), S-wave arival
time (t), and P-S Iag time (t,~ t,). Use Figure 18 (an enlarged copy of Figure 1.5B) to
find the distance between each station and the epicenter. The seismogram from BAR is
already completed for you as an example. Enter those distances in Table 1.1

‘Table 1.1 Summary of data from the Southern California seismograph network
(tpis the arrival time (in sec) of the first P-wave; t s the S-wave arrival time)

tp(sec) toee) | - tp |distance (tm)

35 64 246
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Figure 1.8. Travel-time graph (enlargement of Figure 1.5B). The lag time.
from station BAR is shown a5 an example.

After completing Table 1.1, use a compass to draw a circle around each
seismograph station on Figure 19 corresponding to the distance from each station to the.
epicenter. Note that the map scale is in the lower et comer of the figure. The intersection
of the seven circles is the location of the epicenter of the Northridge earthquake.

4) What are the latitude and longitude of the Northridge epicenter?

5) Pick one or two of the seismograms to determine exactly what time the earthquake
‘began (hour, minute, and seconds). Use the method you used for Questions 1.1-
13, The more seismograms you use, the more accurate your result





