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Investigations Undertaken 

The goal of this project is to produce Shakemap (e.g. Wald et al. 1999) for the Memphis Metropolitan area 
and, if time and resources permit, for the upper Mississippi Embayment. Maps will be produced in both 
automated and scenario mode. 

file://///Smeagol/home/withers/ORGS/USGS/SHAKEMAP/Reports/03HQGR0044.html (2 of 4) [12/1/2003 8:20:32 AM]



A0010

We decided to reverse the order in which we attempt to implement Shakemap. We will implement for the 
upper Mississippi Embayment and then attempt a higher resolution map for the Memphis/Shelby County 
Metropolitan area. Available data and formats as well as the geographic extent of the larger area more 
closely mimic those used in the original implementation of Shakemap for Trinet. Thus it is less complex to 
implement the Embayment maps first in order to focus on learning the software intricacies, then deviate 
from the "standard" (e.g. incorporate USGS Memphis Hazard Mapping amplification curves, operate on a 
smaller, higher resolution geographic scale, etc). 

Necessary steps to implement shakemap include: 

●     hardware installation
●     software installation
●     incorporate surface geology
●     incorporate station site response
●     incorporate regional attenuation relations

Results 

Hardware. A Sun SunFire 280R has been installed in the ANSS-MA (Advanced National Seismic System, 
Mid-America region) Regional Processing Center (RPC). In addition to shakemap, this system will serve as 
backup to the primary RPC automated processing server. It is connected via private ethernet to other RPC 
systems (e.g. webserver, data imports, real-time dbms, etc). 

Software. Shakemap and ancilliary software are installed and tested on the server. Earthworm is installed 
but still needs to be configured to feed shakemap automated earthquake and groundmotion information. 

Surface geology. The CUSEC State Geologists dataset was interpolated, reformatted, and imported into 
shakemap. Insufficient data were available for longitudes west of -92 and latitudes south of 35 so we are 
working on gathering available information from appropriate state geological surveys. 

Station site response. Significant efforts outside this contract were made to determine VS30 for ANSS-MA 
stations using several different methods (e.g. cpt, seismic reflection survey, etc). We have obtained these 
results and will incorporate them into shakemap. 

Attenuation relations. After we are comfortable with the version of shakemap we are running (2.4), we will 
upgrade to 3.0. The newer version will allow us to use multiple weighted equations and we will incorporate 
those used by the USGS Hazard Map (Frankel, et al., 2002). 

MMI relations. It is likely that relations between PGA and MMI developed by Wald et al. (1999) are not 
appropriate for the Mid-America region. Results from Kaka and Atkinson (2004) indicate there are 
significant differences. We will perform offline tests for select events for which there are both did you feel it 
maps and observed pga values available. 
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Real-time DBMS. We have instantiated an earthworm database under Oracle and have populated it with 
station information. While this effort was performed under other contracts for other purposes, it is also a 
necessary step to incorporate measured groundmotions into Shakemap. 

Memphis Metro. After successfully implementing shakemap for the upper Mississippi, we will repeat the 
process for the Memphis/Shelby County metropolitan area. This will require incorporating information from 
the USGS Memphis Hazard Mapping project and adjusting shakemap for the smaller area. 

Non-Technical Summary 

This project will produce rapid generation of maps depicting ground motion known as Shakemaps. Our 
initial focus is on the upper Mississippi embayment area of southwest MO, northeast AR, and northwest TN. 
After successful generation of these maps we will focus on the Memphis metropolitan area. Requisite 
datasets and software were assembled and implemented, and developmental offline maps were created. 
Work remains on linking with real-time systems in operation in Memphis and on addressing remaining 
scientific and technical issues primarily related to differences in earth structure and wave propogation in the 
eastern U.S. relative to the western U.S. 
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