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The ambient-noise tomography technique (Shapiro & Campillo, 2004) is widely used ;'v; Wil v = .nor.th(?r.n & we.stern Alaska > 10 > 0 o 7
to take advantage of dense seismic arrays to map the subsurface structures. However, AL - v Vv ; | is significantly improved - g 5000 - g 5000 - g 20007
most traditional ambient-noise tomography studies are often based on ray Rl AR 44 BT L due to deployment of c c € 2500
approximation and tWO_Step inversion where phase VGIOCity maps at different : USArray (lRlS DMC’ 2010) 012345678 9101112131415161718192021222324 ° -10 ~5 0 5 10 ° -10 =5 0 5 10 ° -10 - 0 5 10
frequencies are obtained and inverted. The adjoint tomography method, sometimes ; . number of iter cross-correlation time shift cross-correlation time shift cross-correlation time shift
also referred to as full-waveform inversion (Tromp et al 2005, Liu & Gu 2012) was s . L : e . . . . .
oroposed to address this limitation by using(, the npumerical solver directly as )the (a) Misfit decrease with iterations, for each individual period band and total. (b) — (d) Histograms of the cross-correlation time-shifts between the SGFs
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nonlinear inverse problem and update the velocity model iteratively. In order to mark the position of zero time-shift. The positive biases when each period band is first included indicate that the initial model is faster than the real
produce an accurate and high-resolution tomographic image, we combine the structure. The time-shifts are centered at zero for the final model, indicating the biases are corrected.

ambient-noise tomography technique and the adjoint tomography method to map . WOl'kﬂOW Of ambient-noise adjoint tomography

the shear-velocity structures in the lithosphere of Alaska.

. Result: Shear-velocity model
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i * Initial model: S40rts (Ritsema et al., 2011) + Crust 1.0 (Laske et al., 2013)

* Numerical simulation: SPECFEM3D (Komatitsch & Tromp, 1999)

* Three period bands: 25-50s, 18-36s, 12-25s

* Hierarchical strategy to prevent cycle-skipping

45km & 60km depth:

* Low velocity south of the Denali Fault (DF),
related to mantle wedge

* Low velocity discontinues at the Denali
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Major geologic structures in Alaska. White triangles represent volcanoes. Black
texts with no backgrounds mark major sedimentary basins. Black texts with
white backgrounds denote major faults. White texts with black backgrounds
are selected geologic features, e.g., volcanic fields, mountains, etc.




