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I HOW MUCH THE G L . . -  --.-- SHAKE 
I rnmn+on with the Lorna Prieta Earthquake 
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For the cities hdkated, trdr colored bar 
shows how minydincs Jtrongera mrgnitudc 7 
earthquakeon t h e s m e d w e d f w ) t ~ b  
likely to feel in relaion to the l o m  W t a  earth- 
quake. For example, a magnhde 7 earthp& 
on the northern H a y w a r d  fautt segmn? L Ibs)y 
to cause shaking in oawand that is ibocatwduc 
times greater than shaking feit during the Lonu 

I Prieta earthquake. 

' L San Adreas fait (peninsula segment) 
Southern Hayward fault 
Northern Hayward fault 

7 I Rodgers Creek fault 
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A MAJOR EARTHQUAKE IS HIGHLY LIKELY SOON Earthquake- 
an earthquake mulbfmm 

Shaking is inueared in 
soils. In -in soils the 
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hmiiyandutwdc. 
Injurh and deaths duringeatthquakes are caused by fallins objects and col- 
lapdug s t r u w  Knowing how to protect yourselfwhen the shaking starts 
may save your life. Duck under a strong table or desk. Cover your head and 
6aa to pmteet them fmm broken glass and falling objects. Hold onto the Cable 
or destr and be prepad to move with it Hold your podlion until the shaking - 
Do not run outside during the shakhg or use the Stairways or elevators. Many 
people are lnlled just oucaide of bddings by fallins bricks and other debris. 
Ifyouaredrmingwhentheearthquake&rikes,movetothe shoulder ofthe 
highway and awaybmbddges, averpasses, power lines, and huge buildings as 
quicklyas is safe. Qay in your car and wait for the shaking to stop. 
If you are riding BAKT &Area Rapid 'kansit), the train typically wiIl stop. 
R e r r m j n c a l m a n d s o t l o w i n ~ ~ o ~ ~ B A K T ~ m e m ~ w h o h w e ~  
trainedtohdleearthquakeemergencies. 

@Develop an earthquake plan at home, in your neighbor- 
hood, at school, atwork. 
Ifthe earthquake hits durisgthe day, familymembersmaybe separated for 
several hours to several days. Consider your hmily's possll>le needa 
Do not use telephonesin the first hours after a major quake except for serious 
emergendes. Completing local telephone calls will be difficult Communication 
to points outside northern California may be easier. Choose a relative or friend 
living outside the Bay Area whom €idly members may call to report their con- 
dition and location. Make sure famibr members - this number with them at 
alltimes. 
Learn to light h, to rescue people trapped under debris, to provide first aid, 
to find he4 for dire emergencies, and to assist othexs, eqnxidly the elderly, 
immobile, or handicapped. 
The most common cause of earthquakerelated h is broken gas lines. Everg- 
one should know how to turn off the gas supply at the meter in c88e they anell 
gas after a large earthquake. Now is the time to buy a special wrench that fits 
your gas turnoff valve and to Easten it next to thevalve. 
Find out the policy of your local school concerning release of children after an 
earthquake. Arrange with neighbors to watch out for your h d y  and property 
in c88e you are not at home. 
Make plans with your family, your neighbors, and your co-workers. Every 
business should have an emergency response plan. 

m 



--- I 

ding o b m  andbpplingfurniaue present the grate& danger and the 

your kitchen d i e t s  Ealliogto the floor or on your head! At home, at work, and 
in schools, building 00ntent-s should be secured. 

F b w p d e n l i a l  dnancirrllose bormo6ffpeopk JiMpineallof the cwltenb of 

Be sure that no hemy items, such as pidures or mirrors, can fall on your bed, 
where you typically spend a third of each day. 
Secure tallfurniave andbookcases to the Wan. Add lips to shelves to prevent 
costly items from sliding o& Be sure &stable shelves cannot slide off their 
swPo* 
Put strong latcheaon &inetdoors, espe&@at home in your kitchen and at 
work in laboratories 
Fasten heavy or precious items to secured shelves or tables. Secure fYe cabmets, 
computemandmachinergthatmayovertumdurfnganearthquake. 
Store potentidly barrardous mataials such as cleaners, fer&em, chemicals, and 
petroleum products in secure containers and in sturdy cabinets fastened to the 
wall or floor. 
In your office, be sure heavy objects are fastened to the building structure and 
not just to a movable wall. Have a specialist check to be sure lighthtures and 
modular ceiling systems are securely supported. 
Be sure your gas hot-waterheaterisfastenedto thewall studs and that all gas 
heatere and appllaM'R8are connected to thpm pipe through a short piece of 
~ e x i M e t u ~ . ~ ~ ~ a s e ~ ~ e g a e , b e ~ t l a c s ~ t a n k i s s e c u r e d  
asainst- ' and&di€lg. 
Check with your school officials to be sure that they have taken similar 
precautions. 
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'he  1988 I UniformBuildingCode 
'Modem Criteria for seismk design and 

struction have been induded in the 
Building Codeshue 1973.Thel988 
has the mod uD-tD.dBtc reauire- 

requires greater strength for 
ities and for sites on soft soil 

Erarthquake-m 
$he mod m m O n  type of earthquake 
$nsurancebm addcdasanendocx- 
'mentoriastandard L r r  inwnnce 
pdky.Typically, thcrrlsadeductibkof5 to 
10 percent# and romctimer 1s percent of 
the valued the home. Thb means that for 
0homecwrrntfyinsufedatL200,000,you 
h i d  have to pay J10,OOO to $30,000 on 
?damages More the insurance company 

insurance b normally about $1 .SO to $3.00 
per $1,000 of comagc on the structure. 

IntheLnFranciscoBayArea,30to40 
'percent of horncarmen haw pUrChared 
'iesrthquakeincUra 
toabout25fora 

To find out 
insurance, ask your insurance agent or call 
p$alifomh State Department of Insur- 
a& at (800) 233-9045. 

arthquakes are a risk that we accept as part of living in the Bay Area. We E Eace many other risks in our lives, and we routhely take precautions to re- 
duce our losses drom them; for example, we wear seat belts to reduce the risk of 
injury during automobile accidents. This is an action that most people have 
come to accept as a reasonable precaution. 

Earthquake hazards can also be redud significantly by talcing appropriate 
action. Such actions can be taken by individuals, businesses, and governments. 
The basic actions dmdbed on pages 4 and 5 are reasonable precautions that 
should be taken by all residents of the Bay Area. Other actions - such as 
&q&enhg or replacing a dangerous building and choosingto live in a safer 
building or in a SaBerpart of your city - may invoh sisnificant expense and 
some disruption. Ye& damage to buildings and other structures is the primary 
cause of death, injury, and financial loss during a large earthquake. 
To decide how much action is required to reduce earthquake hazards, you 

must estimate your rbk. Earthquake risk varies from location to location, from 
structure to s m ,  from person to person. 

Is there a risk of serious injury or even death for occupants of a speci6c 
building? 
Whatwould be the cost of repairing or replacing a building after a large 
earthquake? 

.)r What would be the cost of not b e i i  able to use a building after a-large 

What are the odds that time and money spent on action today will prove 
c o s t a  within your lifetime and within the lifetimes of existing struc- 
tures? 
If a structure will be replaced by normal development within 10 years, is 
strengthening it to resist earthquake damage costdfective? 
Is such strengthening required by a governmental agency, is it legally rea 
sonable, or is it morally necessarg? 
These are dif6dt questions. The sections on the following pages are d e  

wed to help you assess your risk from earthquakes and determine how much 
action is appropriate for you. 
We can live more safely with earthquakes by understanding the risks and by 

taking reasonable precautions. 

?!!!!!E earthquake? 
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ostpeople in California are safe at home if they live in a one or two-story M wood.ame buildiug. These buildings are not likely to collapse during 
earthquakes. The most common damage is light mixking of interior walls, 
cracking of brick chimneys, and cracking and possible collapee of brick veneer 
on exterior walls. Aaacked cbimney should be inspected by a qualified pro- 
sional before the 6replace is used. 

Unforhatdy, some one or twoetmywoodhme buildings can be hazard- 
ous. Those built More about 1940 can fait & OT near ground level if they are not 
adequately bolted to the foundation or if the short “uipple” walls, often found 
between the foundation and the h t  floor, m notdequately b d .  Informa- 
tion on adding foundation bolts and braciug cripple walls is available through 
your local office of Emergency Senices listed M page 19. Comeding the two 
problems will drasticany reduce the earthquake risk for residents in older 
homes. Bracing of chimneys in older homes may be required to prevent top 
plingduringearthquakea 

Modem public elementarJr and high schools and community college build- 
ings have generally performed well during earthquakes. Following severe 
damage to many schools during the Long Beach earthquake of 1933, the Field 
Act was passed, requiriqg special seismic design for public school buildings. 
However, knowledge about proper seismic design has increesed d m W i d l y  
since then. Older school buildiogs may need to be reassessed in light of modem 
building des. 

The proviaions of the Field Act do not apply to colleges and mte schools. 
Ask school ofkids whether the school buildings have been recently evaluated 
for earthquake resistance. 

Mobile homes, portable clasmoms, and modular buildings can slide off 
their foundations during earthquakes. Their supports need to be braced to 
resist horizontal forces. If portable classmoms are used at your local school, you 
should ask school offidalswhetherthey are properly braced. 

I I 



nrddappqniateaction. 
When hiring such a condtant,yw are 

theydothedmmnt 
d . A s k f u r i  
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Unreiniwced brick build- 
ingsposea-w 
eveninmoderateearth- 
quakes.u-parapets 
dwal ls  i l l a d d  tiedto 
thefloorsandroofcantopple 
onto sidewalks or adjacent 
buMngs.Manysuchbuild- 
bgs are currently used for 
low-hcorne housing and 
comm~spgcein theBay 
AreaTheUnreMmd 

b I m # m n b e n w r k l ; w * L r r o  MaaonryBUildingLawlV+ 

to conduct an inventory of 
exissing- masonry buildings and to develop a miti&on plan by 
Janwuy 1990. If you are concerned about these buildings, contact your local 
buiMingdepartmentto eewhat is being done with this inventory. 

drnriogmode&e earllrqualtes. ms design was commody U d  for mtd-rise 
a c e  and ammedalbddhgs in our cities. These structures are readily 
damgadbyrepcetedearthquake shakingandcancollapst?catastropbically. 
The coIlapae of asingledd-rk stmdure of this type in a californiaearthquake 
couldresvltin more deaths 
than the total loss of life 
durlagallearthqhin 
cdhmiasince 1906. 

'flltup* buildiugs built 
bedaFothelocaladoptionof 
the tdtider 1976 Uniform 
Bufldlng Code are another 
type dccamte structure that 
~parsenparticulerlyvul- 
nedklndamageduring 
modemteorlargerearth- 

nhsml-hathromd#m, ~ ~ l ~ g o v e r n m e n t s  
~hrmbtothefmne. a?iz%luw 

~~frameetructuresbuiltbefwel976wiUtikely~ahaeeFd,even 

# N 

m 
T h b ~ s t a i t n n w ~ k c a s r ~ f n r n c  

kddlno haudno U.S. -bw kmyanplovrar 
~.'zhesebuildiugshave 
con- walls precast on the 
grouadendthentiltedverticalty into place.They often fail at the coMecti0ns 
between the walls, the floor, and the mf. Strengthening the connections is a 
relatmelp. inexpensive procedure. These buildings house many of the major 
industrial activities of the Bay Area; their collapse could cause severe economic 
loss and release of hazardous materials. 



4- a 

d 

tions for conedm action 
may involve more time!. You 
maywanttoaskforsuchafl 
inspectionbeforebuyinga mUpk#hgr 

Bbrtk ,cnndsybaadddto~& 

. . ,  . .  
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new home. 



ages, stores, or large offices. 
The h t  floor does not have 
enough strengh to resist the 
hobntal shaldngforce of 
the upper pants af the build- 
iop. SimiMy, rooms added 
ever gatages of private homes 
oroldersplit4dhomesmay 
n o t b e a l i e 4 ~ s U p p o ~ .  

Damage to dl ofthese 

fded 

cantlyredudby&rengthen- 
hg structures before the earthquakes. Imreesment in stmgthening offices and 
commercial buildingewill reduce structural and nonstructural damage and may 
allow CoIlfinullfiOLL of business after severe earthquakes. 

If you believe a structure that you or your familg uses is hazardous, check 
the books listed on page 21. Ask the building m e r  what considemtion has 
beengiventoseismicdesignend&rengthening.Manydvilandstructural 
engineers and archftects are trained and licensed to 
structure and to Tecommend appropriate action to reduce earthquake risk 

the strength of a 

For singlefamily homes, 
askanengheerorrurchitect 
tolookatyourhomewWe 
you are preeent d to die 
cuss the seismic h e s  with 
you. This typicdy involves 
lessthan4hoursofwork, 
includingtraveLAwritten 
report or plans and spcBa+ 
tions 5M correcfipe action 
mayhhmaretime.You 
may want to ask for such an 
inspectlonbeforebuyinga 
new home. 
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he map of the Marina District illustrates how earthquake riskcan vary T within a small area Unforhately, such de4ailed 8tudies are not available for 
most regions. Aset of map does exist for Sen Mate0 County, listed on page 22. 
On the dght is aportion of one map for Sen Mate0 County that shmthe p 
tentid for liquefadion during an earthquake. Less detailed maps are currently 
available for other B a y h  counties. 

&en reBsoLI(Lbbr deEailed maps give only an overview of potential for shak- 
ing, liquektion, landsliding, faulting, and damqp. To be sure about a particular 
building site, you should consult an eoeineerinp mW&geOtechndengi- 
neer, or founda!ion engineer (see page 21). 

Particularlyseveredamageislikelgwhereetructuresarebuiltdirectlyon 
top of a c h  hub. The Alquist-Riolo Special Study Zones& of 1972 required 
the calidornia Department of Conservation's D A o n  of Mines and Geology to 
map all known active faulcem California and to desigmkamswithin 5OOfeet 
of these faults as Special StudyzoneS. Buildings for human OCCUPB~LCJT must be 
at least 50 fee4 away from an active fault trace. SigxWant development in these 
mnes can proceed only after geologic studies are done to ensure that structures 
are not placed directly on top of ground likely to rupture during major earth- 
quakes. Ihe Special Study Zones are shown on the map on pages 12 to13. Most 
realtomhavemape$ho~thesefaultzones,andth~arerequiredtoinform 
you if you are Conssderingbuyinglandwithin a Special SaaitpZone. You can 
learn more about these zones and how to o w  detailed maps by ordehg 
Special Publication 42 from the Maion of Mineg and G e o b  (see top of page 
22). You may also be able to examine these ~ a t y o u r l o c a l g o m n m e n t  
planoing~orbddingdepartment. 

high in regions with steep dopes prone to landsliding, on soft soils, and near 
faults.Themap on pages l2to 13 provides aregionaloverview ofthe general 
areas where the greatest hazards exist. The four types of geologic conditions 
shown are simpli6ed, and the boundaries are imprecise, but the map can alert 
y o u t o p o ~ ~ ~ b ~ i n y o u r ~ I f y o u ~ c o n c e r n e d , y o u m a y b e a b l e t o  
get more decai led~~onfrommapl i~onpage22andfromyourlocal  
government plenning office or building deparbmt None ofthe wailable maps 
can substitute for an exmumti 'on of your particular site by agdogbt or gee- 
t e c l l n i d ~ .  

Area should involve carefuI atfention to sei- de&n agd construe 
tion. If surveys show that your site is at higher rislrthan typical, you Win prob 
ably be required by your buildhg depmtmnt to provide for the 
of your site in your design and Oonstrudion pradices even thou& d provi- 
sions may increaae the costs. Given the high pmbability of edhqmke damage 
in the next few decades, it is prudent for all residents to learn mom about 
whether they may face particularly high risks because of location. 

Earthquake risk is high throughout the Bay Area, but the risk is particularly 

Building new structures and reinforcing older tdrudmm thmughout the Bay 

hazards 
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n 1987, the National Earthquake prediction Evaluation council convened a I panel of-forthe first time to evaluate the likelihood for htwe earth- 
quakes in California. In a report published in 1988, the panel concluded that 
there was a 50 percent probabii for an earthquake of magnitude 7 or larger 
within the San Francisco Bay Area in 3Oyears or less. The panel also said t h e  
was a Mpercentprobability for a 6.5 to 7 magnitude earthquake in the Santa 
CruzMountainswithin3oyears.~swasthehighestprobabilitytheyassigned 
to any single fault segment in the Bay- The 7.1 hma Prieta earthquake 
slruck in the Santa Cruz Mountains only one year later in 1989. 

to determine whelbr they should change the estimate of the probabiities of 
suturelarge eerthquekeain the San Francisco Bay Areabecause ofthe earth- 
quake and other new data. Their report, issued in July 1990, was endorsed by 
the National Earthquake Prediction Evaluaton council and the California Earth- 
quakePredictionEvaluationCounciL 

The panel identified four fault SegmenOp in the Bay Area along which they 
now believe large earthquakes are most likely (see map on page 2): the penin- 
sula segment of the Sanhdreas fault between Los Gatos and Hillsbomu& the 
Haywad fault between Fkmont and San Lean&, the Hayward fa& between 
San Leandro and San Pablo Bay; and the Rodgers Creek fault between San Pablo 
Bay and Santa Rosa They estimated that the probabity is about 25 percent for a 
large earthquake on each one of these fault aegmentswithin Myears. 

More imporlmtly, when the probabwes of earthquakes on all of these 
segments arecombiimathematidy,there is a 67 pewent chance fw crt 
leastone d q u a k e  dmagdtude 7 arlaqpsinthe San hmcieco Bay 
Amabetween 1990 and 2020. Such an earthqua%e could e d r b  at- 
thme,includiQg*. 

The panel also concluded that 
There could be more than one earthquake of magnitude 7 or larger in 
~ ~ m p e r i o d .  
-earthquakes on all four fault segments are likely within the next 100 
to 15oyears. 
Each earthquake islikelyto be of magnitde 7. Iftwo fault segments slip 
during the same earthquake, for example along the Hayward fault, then 
the anticipated magnitude could be as large as 7.5. 
Earthquakes of magnitude 7 are considered possible, but not as likely, on 
other Bay Area faults such as the Calaveras, Concord, and San Gregorio (see 
map on pages 12 to 13). 
A repeat of the magnitude 8.3 San Francisco earthquake of 1906, which 
broke several segments of the San Andreas fault from south of San Jose 
to Cape Mendocin0 (a distance of more than 270 miles), is not likely 
d- the n e x t h  decades. 
Numerous -with magnitudes of about 6 are also likek these 
d e r  earthquakes could cause some damage, espedly near their 
epicenters. 

After the hma Prieta earthquake, the panel of experts was again convened 



ome acienWbelieve that the 67peroent probability egtimafe maybe too S lsw.?heghavenoted~in~ofpgireofearthquakesofI13agnitude 
6.5 or larger in northern calitwnia, and they are cl3Ilcerned that the bma Rieta 
earthquake could be the first quake of such a pnir. An earthquake in 1865, 
similar to the eart€q& of Octobes l7,1989,wasfohwd3yearslaterin 1868 
by amajor earthquake on the Haywardhlt. Other pairs struchin 1836 and 
1838, in 1892 and 1898, and in 1906 and 1911. Scieathts do not undembnd the 
reason for such pairing, which maybe due &to randosg dunce. 

scientistsate also concerned overanincaeaeeinthenumkofmagnitude 5 
earthquakes along the rsouthern pmtofthe CahrrreraafaultesetofSPn Jose since 
1979. Asimilar patbenr of e appamtlypmeded the -fault earth- 
quakeofla60. 

The 67 pmmt pmhbility does not include these additional pieces of M r -  
mation. Nor d w  it include the information SWEgeating that otheri;ault seg- 
ments in northern California might also be &le of producing large earth- 
quakes. Therefore it seems prudent to consider the 67 percent chance ofalarge 
BayAreaearthquakewithinthenext30yearsasamintmunreatimate. 

The increase in estimatedprobabilityihm 5opercent to Wpmntbetween 
1988 and 1990 was not because of the Loma Prieta earthquake. The increase 
resulted from newda!aon rates of strain accumulation on the Hayward fault and 
from new data that &owed that a-de 7 earthquake was possiile along 
the Radgers Creek Wt. 

w i n r e s u l t i n ~ ~ p r o b a b i l i ~ e s t i m a t e s , a n d d e t a i ) s a b o t l t ~  
probabilitiesaredllbeingdebatedbyacien~Themajorcaaadrurona 
~ ~ b y ~ ~ ~ h ~ , a r e n o t ~ ~ ~ M ~ ~ ~ t l y ,  
denti&tsagreethat 

Earthquakesofmagnit~de7andlargerarehighlylikelywithintheBay 
Area duringthenext several decades. 
Each ofthese eventa can cause much more damage than the earthquake 
of October 17,1988, becauee each~bdybelocated closer to densely 
populated- 
Actions can be taken now to reduce the amount of damage and the 
n ~ ~ ~ d ~ s t h a t ~ ~ e l y t o ~ t f r o m f U ~ ~ r ~ q ~ ~  

ongoinsdfU~StUdieSatealsolikelytoproduceddiliOMldatathat 

--r m I D  
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ne way to determine the likelihood of kture large earthquakes is to study 
thepastfrequencyofsuchearthquakes.slnce 1836,therekbeenfme 

earthquakes in* !hn Francisco -Area with a magnitude of 6.75 or higher. 
9 

0 
Ifearthquakesstruckrandomlyovertime,there 
gim would expct another earthquake ofthis same 
magnitude in the next3Oyearswith about a 50 
m t p r o b a b w .  

But clcientiata know that earthquakes do not 
always occur randomly over time. In some regions, 
such as the -Area, large e a r t h q h a r e  more 
muent at some times than others. An exam& of 
thisclustering canbe seen in the timeline to the left: 
there were 18 earthquakes of magnitude 6 or larger 
in the -Area during the 75 yearsbetween 1836 
and 1911; yet there were no events of this magnitude 
during the 68 years between 1911 and 1979. Appar- 
ently, the amount of movement during the great San 
Francisco earthquake of 1906 was large enough to 
reduce strain throughout the region, so that only 
onelargeearthquakefollowed. 

quakes of magnitude 6 or -, leading up to the 
recent 7.1 hma Prieta earthquake. It seems likely 
that in 1979we began a new era of major earthquake 
activity similar to the erabefore 1911. Geologbts are 
now concerned that the strain along the faults has 
built up again and that more large earthquakes are 
possiile. If the level of earthquake activity during 

since 1979, hawever, there have been four earth- 

the next Sew decades is similar to activity between 1836 and 1911, then the 
probability of a magnitude 7 earthquake in the next 30 years is about 75 percent 

p r o b e M l i t t e e b a M ? d o n ~ ~ ~ o n  

cientists also use strain measurements to estimate the likelihood of future S large earthquakes. When the strain in the rocks due to plate movement 
(aee baa on page 15) builds to a aitid level, sudden slip results in an earth- 
quake. Normally this dip takes place along one fault segment, but in verg large 
earthquakes, about 7.5 or larger, more than one segment may move. The more 
slip that takes p k e  during one earthquake, the more strain will be released. 
Thus, the longer, on average, it will be until the next large earthquake. 



sing this method, the fir& step is to determine which $ult segments have U slipped in the past- these are the segmenb most likely to slip in the 
future. Once a Eault segment is identitled, the potential magnitude of an earth- 
quake on this segment can be estimatedbydetmmhhgthe hgih of the seg- 
ment. For example, when there is sudden slip on a 
$ultsegm&25to50mileslOnginCatiSoxnia,th~ I ~~ 

I’ . ,  : 

is a magnitude 7 earthquake. Amagnitude 8 earlb 
quaketypically~6rosn~onactioiningseg- 
ments whoee tdat length is 200 or more miles. 

dong a m  fault segment hh 
how much time has gone by since the lest earth- 
quake along the segment, how much strain was 
released in the last earthquake, and how fast the 
straiuisbddingupalongthe aegnrent With this 
in format ion ,dmt is tshave~the l ime  
required forthe strain to growto daagerous levels, 
typically 70 to myears alonghlts in the Saa 
Francisco Bay Area. Wdtknhistayh californin 
covers 1- than 250 years, but detailed geologic 
studies of fault zones have allowed the dating afa 
few p r e w r i c  e d l q u b 8 .  

The graph at right shows how the strain may 
have i n m a d  at an average rate of about 0.75 
inches per year alongthe b t a  Cruz Mountains 
segment of the b Andreas fault - the segment 
that slipped on October 17,1989, causbgthe Jmna 
Rieta earthquake Sudden slips reduoed the level gf 
strain along this segment druing earthquakes in 
1865 and 1906. The slip in 1906 was only about 5 feet, much lem than the 15 feet 
of slip measured along parts of the San Andreas fault to the norlh. Based on this 
information, dentists v e s t e d  in 1981 that another damaghg earthquake on 
the b t a  Cruz Mountaius segment was likely between then and 1996; the Lama 
F’rieta earthquake proved their projections come& 

Although this strain d e l  seems relatidy simple, our information about 
strain is incompkk M-, codieidepable judgment is required to determine 
the average time between large earthquakes on each segment, exactly where 
fault segments begin and end, the magnitude of anticipated earthquakes, the 
magnitude and amount of slip for some earthquakes in the 19th centmy that 
were not recorded by instruments,and the best statistical methods to use in 
calcthting the probabiim. 

- I  Antidpaling when the nextearthquakewilletdke . .  
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HOW TO RESPOND TO EARTHQUAKE ADVISORIES 

I When deciding what action you should take: 
determine whether the statement was made by a scientist h m  a reputable 
orgaddon. 
ask whether the stakment has been reviewed and endorsed by the National 
and the cgiifarnsa Earthquake prediction Evaluation Councils. 
evahmte how much risb you and your family are likely to face during the 
anticlpatedeasthtluake. 
Aprimarygoatdcmthuingresearchonearthquakesistoiaereaaethe 

gasimates, especMyto namrwthe time period duriug 
&cipakd. For example, Scientists would like to be able 

tosped&ah@p8o%abnttyforaspecificearthquakeonaparticularfaultduring 
a-pear. 

soaneda$l may eventually be able to predict not only 
t h e h x b , b  an earthquake is likely, hours to weeks 
m n . w h e n  of informationbecomesavailable for anearthquake 
m CaKBWaia, itwlllbmiewedbythe calidornia and National Earthquake 
M*- ;Coolldle.Suchreviewinvolvesathomughesamrnatr ‘onof 
themetbod andofthadata. Ifthe prediction is found to be reliable, the California 
(Mce d-Scadces will issue the prediction. In CMihnh, public 
str6etjl 
litshed mb. 

Even though specidic predictions of earthquakes are not yet possible, poten- 
tial earthquake hazards have been described in advisories issued by the Califor- 
nia Of6ce of Emergency Services and will be issued in the future. 

On June 27,1988, andAuguat8,1989, there were two earthquakes of magni- 
tude 5.0 and 5.2 new the %uta Cruz Mountains segment of the San Andreas 
fadtinboth 
foreshocks to a 
position. Foresbdm do occur less than 5 days before about half of the large 
earthquakesin& Forthesereasons, the California office ofEmer- 
gency Services issued an advisory of an increased likelihood of a major 
eartbquake within the next 5 days following those quakes. The Loma Rieta 
earthquake of October 17,1989, was a little late, but it was the quake antici- 
pated by the advisories. 
On April 4,1990, a magnitude 4.5 earthquake shook the region near Walnut 
Creek, California. Scientists were concerned that this earthquake could be a 
foreshock to a magnitude 6.5 quake on the Chlavem Mt. They decided, 
however, that this event, and two others like it on April 27, were probably not 
hreshocks because of their location and the sequence of the many smaller 
earthquakes that accompBned them No advisory was issued and no major 
earthquake hashit yet in this region. 
We cannot now predict earthquakes, nor can we control th& but we have 

s only respond to predictions reviewed and endorsed by estab 

nt$enW were concerned that these events could be 
earthquake because of their magnitude and their 

some control over how much damage will result. We still have a great deal to 
learn about earthquakes, the response of buildings and other structures to 
earthquakes, and ways to reduce earthquake damage; yet enough is horn 
already that each of us can take action now to reduce earthquake hazards. 
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