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Agenda

10:30 – 10:45 Overview of Agenda and Review of Last Meeting’s To Do List Ivan

10:45 – 12:15 Final Wasatch Central Segment Parameters Chris/Nico

12:15 – 1:00 Lunch

1:00 – 2:00 Review Wasatch Fault Logic Tree Patricia

2:00 – 2:30 Update on Consensus Wasatch Front Earthquake Catalog Walter

2:30 – 2:45 Break

3:45 – 3:30 Geodetic Modeling Mark

3:30 – 4:30 Preliminary Results Patricia

Wednesday, 8 August

Thursday, 9 August

8:00 – 8:30 Continental Breakfast

8:30 – 10:00 Preliminary Results (continued) Patricia

10:00 – 10:15 Break

10:15 – 11:00 Preliminary Results (continued) Patricia

11:00 – 11:30 Review OGSL Logic Tree Patricia/Susan

11:30 – 12:30 To Do List / Final Report / Schedule Ivan

12:30 Adjourn



Update on Consensus 
Wasatch Front Catalog

Walter Arabasz

WGUEP
August 8, 2012

(with thanks to Jim Pechmann
for various input) 



Tasks (1of 2)

A. Compile and evaluate available info on EQ size in the 
WGUEP/Utah region, both for pre-instrumental and 
instrumental data

B. Assess magnitude uncertainties and rounding errors

C. Derive relationships between Mw and other size measures, 
carefully using orthogonal regression, when appropriate, to 
avoid propagation of systematic errors into frequency-
magnitude relations 

D. Calculate uniform magnitudes and tabulate uncertainties 
needed for rate corrections

E. Compile catalog for the WGUEP study region (and 
surrounding buffer region for declustering), including 
merging of UUSS and key USGS catalogs



Tasks (2 of 2)

E. Remove duplicates and non-tectonic events

F. Substitute hypocenters from special studies

G. Assess completeness

H. Pass catalog to URS and USGS analysts for declustering and 
processing



Available info on EQ size for WGUEP catalog

(time-varying σ for ML UU)  



1959 Hebgen Lake

1983 Borah Peak 

2008 Wells

Distribution of EQS in
current WJA master file 
of instrumentally 
measured Mw’s 

3.17 ≤ Mw ≤ 7.35



Regression in EQ magnitude conversions
(getting to uniform MW)



Orthogonal Regression
(from Castellaro et al., 2006)

example of bias that 
can result in G-R relation
from standard regression
when η = 0.25 (σy = 0.2, 
σx = 0.4)

general 
concept



Naturally-Occurring Earthquakes
with UUSS Moment Tensor Solutions

Circles:  Whidden and Pankow 
(submitted to SRL),

Utah Region, 1998-2011

Stars:      ML > 5 events added for this
this study  

Pechmann and Whidden (2012)

S

Catalog of 54 Mw’s (1998-2011)



Pechmann and Whidden (2012), continued
Correlations of UUSS ML, MC with Mw (STILL AN OPEN ISSUE

BUT CRITICAL TO RESOLVE)

Mw = 0.81(±0.07) ML + 0.76 (±0.29)
Orthogonal regression 

Mw = 0.85(±0.10) MC + 0.55 (±0.39) 

1992 St. George

1975 Pocatello Valley

1962 Cache Valley

1989 So. Wasatch Plateau 

Mw = ML UUSS?



M = 1 + 2/3 Io

Mw = 0.87 + 0.66 Io
(Io ≥ 5)

Mw vs Maximum MMI (Io)

need to derive different
relation for Io < 5   

Many data points for smaller events
from DYFI―but for UU ML (MC)

PRELIMINARY



IIf you ever use these maps,
Note that scale is wrong!

Example data for 
felt area (FA)

One of 13 isoseismal
Maps for EQs in the 
Wasatch Front area, 
1900-1983, published
by Hopper (2000: USGS
Prof. Paper 1500-Q)

Isoseismal contours were
digitized and FA’s measured
using ArcGIS



1963 Juab Valley FA?

Mw?

Mw = 1.32 + 0.294 ln(FA) + 0.0019 √ FA

UTAH REGION DATA

CEUS SSC DATA

Mw = 1.41 + 0.218 ln(FA) + 0.00087 √ FA

Mw 
vs

Felt 
Area 
(FA)

Additonal data available 
from DYFI―but for 
UU ML (MC), not MW

PRELIMINARY



Mw vs log(FA) 
for AV, AVI and AVII

PRELIMINARY

Data from 22 isoseismal maps, 
measurements using ArcGIS



PRELIMINARY

Example magnitude
conversions
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“Utah region”

Desired goal:
Unify UUSS and
NSHM catalogs
for entire 
Utah region

Immediate goal: 
WGUEP + 0.5º 
buffer zone for 
declustering



WJA worksheet (in progress), 1850-1962.5



WJA worksheet (in progress), 1962.5-2011



PRELIMINARY

Planned Approach to Completeness

Need  to analyze
final declustered
catalog as a check



Conclusion

 Complexity of task far greater than 
bargained for  

 Methodology well in hand
 Important part of the end game is a unified 

UUSS/ NSHM catalog for the Utah region
 Working on expedited processing for 

WGUEP purposes 
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