








Deforrnation Fates across tne Wasaicn

Monitoring of Weszich fauli : : : :
s Carnpzign GES: 1992-2003 How isthe USGS going to deal with this

s Bermznent GRS 1996-2010 descrpancy!!









Diziriouiion of Deforrnat]or

Continuurn finite lerment deformetion modeling
> Intergolate sirain reie tznsors end rmagniiucles
> Mleagnitudes reflect seizmic belts, tectonic blocks

> Waszich cornperzole to Y ellowstone Flaiea
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History of earthquakes Wasatch fault earthquake history

and earthquake loading



Crouncd deforrratl on of norrrel-fanltine
1S not norrrey !
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Valley Mtn

(Smith and Arabasz, 1991)
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A M7.3 earthquake
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orrneal fauliing deforrnation: Induced IoJrImJ of tr)
frormn a large earinguare on ine Wasaicn Faul
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Two largest and most recent Interrmounizin earincuakes exniolte
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Moclels of Contemporary Wasaich fault deforrmeiiiorn --
loading of a ducille layer inat in turns loads i
selsrogernic layer
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Chang et al. [2006, in preparation]



it Loziding Models of Waszicrn Fault GRS Moilons
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Falt [ozdding rmodels

> Lociced orittle [ayer

> Creeping ductile leyer, loading the overlying orittle [zyer

srFlighn rates on low angle cregping structura convert to lower raies on avertical fault 2

surrece.
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Building mountains witn norrnal faulting
(elasiic) and post seismic deformation (visco-elasi

ic)



Growing mounizins and droopping valleys

QuickTime™ and a
H.264 decompressor
are needed to see this picture.






Time depencder









Mecd. Rec
Brighern City: 1230
Weber: 1674
Salt Lale: 1367
Provo: 24173
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Source Fault name Recurrence Model
type
TypeA BC,WB, SLC, (2) From paleoearthquake recurrence rate:
PV, NP Lognormal distribution (cp = 0.5)"
(2) Including geodetic earthquake moment rate:
W M, +uLWV,
seismic 2
A
N(6.6,m,)=—2c—
C,(6.6,m,)
Type B LV, EC, HV, NO, (2) From geologic earthquak e moment rate:
SB, MC, PM, FI,

Al, EBL, BR, RC.

seismic —

ME e = M,

NE_
N@-ﬁ"hﬁﬁ

N(3.0) =3.2x 107%™ 39 _1 2x10°°

> M,
N(66, 7.2) =m
N(6.6,7.2) =0.0020
- =M
N(3.0,6.5) :W
_ Zll\)(s/:‘snm
N(6.67.2) = C,(6.6,7.2)

All types Geologic earthquake moment rate of each fault:
I\Xf = LW,V

M, = 2uLW,H ¥

j:z 1Oa—bm .10%™°dm
T™ 10 m
m

Co(m,m,) =

N(m) =10"""

N(m,m,) =10*(10™"™ —10"""2)

N(m) =10*"" —N(m,)




Strain rate from historic seismic moment rate ~ 1 to 4 nstrain/yr [Eddington et al., 1987]
GPS horizontal strain rate =24 = 6 nstrain/yr [Chang et al., 2006]



Cornpariiive Mornerni Release Raies

Meesure energy of deformation

» GPZ totzl marment relesse
 FliZtoric earthiquakes: earthiquake recurrernice rate
o Fault zlip rates: fault lip race frorm trenching

A Big Deficit!
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In Cniang ancd Smitr, 2002
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Straln Rate Flel

> Continuurn rnocel solves for st

—-

— Contractiorn-+shnesar in Eastern Snake River Plain
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— Clockwize rotation of velocit

U2

— Optain extension at Yellowstone Plateau and Basin-Rarng
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train rates and velocities on a grid
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Geologic moment rate

I\7{f = ULW: V,

Geodetic moment rate

M, = 2uLW H &

W, - ZI\M
N(3.0,6.5) = geodetic area
C,(3.0,6.5)

selsmic 2

NrA
N(B.6M,)= (gfg"r:w




Chang and Smith [2002]



Some key topicsin new Utah PSHAs and other things



Of course we know that we have to integrate all
hazard contributions: 1) fault slip rates, 2)
seismicity, and 3) contemporary deformation.

Do you think hazard specialists will know how?
After all it is the safety of Utah that is at stake.

The end






Beanavior of Snear Siress at 2 Polnt on tne Faylt
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Block Diagrarr: 60° Norrnzal Fault



Move:

uJJO RGN

fe ancd Sires

QuickTime™ and a
YUV420 codec decompressor
are needed to see this picture.
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Utah Ground Shaking Working Group, 2/8/2010
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Simulation result from Model
C, simplified layered model
(velocity increase from free
surface to 1km depth on the
hanging wall side), top
column is the rupture
snapshot.

Figure on the right is the
shear stress drop due to the
rupture.

Utah Ground Shaking Working Group, 2/8/2010









All data arerecorded and
transmitted in realtimeto the Univ
of Utah and PBO

recording rate

processing

output as velocities

All GPS data are available at Univ
of Utah

http://www.mines.utah.edu/~ggcmpsem/UUS
ATRG/

GPStimeseriesare available at the
EarthScope website:

GPS/time_series.html
http://facility.unavco.org/data/data.html
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Fault Slip: 607 Norrmal Fault in a0 Halfspac
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