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In 2003, as part of a workshop funded by IASPEI, NSF, IRIS and Virginia Tech, a realistic active-source synthetic data-
set was made available to the community for the purpose of testing inversion and imaging algorithms by workers who, at the 
time, did not know what the true model was. The synthetic wide-angle dataset, consisting of 51 shots and 2779 receivers, was 
calculated for a realistic crustal model using a 2-D visco-elastic code; these data are still available at http://crust.geol.vt.edu/
hole/ccss/. The survey design is consistent with experiments that could be supported by the IRIS-PASSCAL Instrument 
Center in about three years. The true model contains large-scale features such as a low-velocity zone and regions where the 
crust-mantle boundary is sharp and smooth, as well as intermediate to wavelength-scale stochastic features. Both fi rst arrival 
and simultaneous PmP/Pn traveltime tomography were applied to obtain smooth velocity models that compare favorably with 
the large-scale features of the true model. The model obtained from fi rst-arrival traveltime tomography was used as a starting 
model for 2-D acoustic, frequency-domain waveform tomography. The fi nal model from waveform tomography matches the 
large and intermediate-scale (down to ~1 km) features of the true model, including the low-velocity zone and the structure of 
the crust-mantle transition zone. The combined results from traveltime and waveform tomography show the complementary 
nature of these approaches and the potential for the analysis of real active-source crustal data in the future.
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True velocity model and inversion results.  A) True model.  B) Model derived from traveltime tomography using fi rst arrivals.  C) Model derived 
from traveltime inversion using fi rst arrivals and wide-angle refl ections from the Moho.  D) Model derived from waveform tomography using 
(B) as the starting model.


