Product Charter
Source Characterizations

June 24, 2011
Product Description
Different measure of the moment-rate function and source-time function for global earthquakes (M>5.5?) will be calculated in near real-time.  Figures and text files (and maybe SAC files) of the MRFs and STFs will be available through SPUD.  Codes used will be made available and text files of the different characterizations will accompany the figures.  We will explore how best to plot and distribute/group results and whether this should be one or multiple products later on, due to logistical reasons with SPUD.

Characterization types include:

· A)  MCCC aligned and stacked P-wavelets such as those from the virtural regional arrays currently being produced in Event Plots product.  These can be formed for many small dynamic regions depending on data availability, e.g. a northern and southern subset of the USArray as it marches east.  S-wavelets as well?  Short period networks?  (Fig 1)

· B) Deconvolve body wave synthetics and stacking for M>5.5? – 7.5 events based on codes from Herman & Benz.  Larry Ruff did something like this already, but that UMichigan website is no longer available.  Explore if results for both time and frequency domain deconning should be presented.  Signal-to-noise ratio and variance reduction criteria will be used to automate this.

· C) Ammon’s time-domain deconvolution R1 STFs for M>7.0.  Currently this relies on station selection/rejection by hand, this needs to be automated.  Two options currently being explored are 1) use all available BH data and use a signal-to-noise or variance reduction metric to reject stations or 2) just use all GSN stations with a very low rejection threshold.  (Fig 2)

· D) USArray Back-projection (BP) movies & beam power vs time.  This is effectively a more tuned version of the P-coda stacks currently in the Event Plots product and is useful for rupture direction and duration as well as a check on event location and complexity (e.g. doublet or early aftershock).  Initially, the USArray backbone will be the array used since those stations are static and cover a large footprint.  Other static array options will be explores since BPs are only valid to distances of ~95 degrees.  These would only be generated for the largest earthquakes. Basic vanilla BP results between research groups pursuing this tend to look similar to first order and this would serve as a consistent baseline.  (Fig 3) 

· E) Moment rate spectra.  Stacked Fourier transforms of B and C.

Need statement

Seismologists in the IRIS community often are interested in source characteristics of large earthquakes (M>6).  Currently no standardized measures of the moment-time function or source duration, aside from gCMT half-durations from assumed point sources, are available in near real-time.  Though MRF & STF calculations are inherently subjective, automatically generated MRFs & STFs can often distinguish between simple and complex sources and provide first order estimates for source duration.  These can serve as valuable stepping stones for research, for example being the STFs that sesimologists use when convolving with Green’s functions synthetics.  Figures with source characteristics can also serve as effective teaching aids, especially following earthquakes of significant interest. 

Project Outline
· Planning

· Get different MRF & STF calculations working

· Review phase

· Automate different MRFs & STFs for dozens of events for evaluation

· Submit to experts/DPWG for feedback and recommendations

· Development

· Rewrite codes to work on DMC production machines

· Set up near real-time event triggered calculation of MRFs & STFs

· Backfill using events from gCMT catalog

· Integrate into the Searchable Product Archive (SPUD)

· Develop a website which explains all plot types & processing with links to code

· Product review and report phase

· Present the data product to DPWG

· Receive and implement DPWG recommendations

· Announce the new data product to the research community

· Collect feedback and solicit recommendations for additional plots and product enhancements

Project Risks

· Some events with complex rupture histories will have unstable STFs, though simply seeing this can be valuable.

· Data selection, choice of parameters and quality assessment is always subjective and depends on the purpose of the study. 

· Not all events will have the same processing, certain parameters will be chosen based on event magnitude, data geometry/availability and signal characteristics.

· Schedule risk: Project requires external support in terms of contributed codes written in different languages/programs (GSAC, MATLAB, fortran…) as well as consultation with experts who seem to be on board at this point.

Schedule

The estimated time for major data product milestones is summarized in the table below.

	Milestone
	Weeks into the project

	Get different STF codes working on internal machines just for testing 
	8

	Test out different STFs on many events and evaluate internally
	14

	Consult with experts/DPWG to evaluate different STFs 
	18

	Get STF codes running in production machine linux environment
	26

	Get results formatted and uploaded to SPUD
	28

	Present the data product to the DPWG
	29


Project Costs

This data product will be accomplished within existing DMS product development budgets.  An IRIS Data Product Specialist will primarily execute the project and provide support for the pro-bono involvement of the research community.
Examples
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Figure 1) Example of regional STF and MCCC aligned P-waves from the Event Plots product.  
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Rayleigh wave STFs for the 17 July 2006 Java
earthquake plotted as a function of directivity parameter, I,
assuming a rupture propagating at an azimuth of N109°E.
STFs corresponding to rupture towards the station are
located on the right, those in a direction away from rupture
are on the left. The time functions systematically decrease in
width from 200 s to 100 s as I increases from left to right,
as indicated by the dotted lines.




Figure 2) Example of what a summary R1 STF plot could look like that shows rupture directivity (from Ammon et al, 2006 GRL).
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Figure 3) Example backprojection movies: http://www.iris.edu/dms/staff/alex
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