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S-wave Relative Travel Time Tomography for Northeast China
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= TR SHE Zo] oF 100 ~ 600 km Aol HEFERE Fetslr] 3] Su AUlFA] ERIHIE S
AT-o= IRIS (Incorporated Research Institutions for Seismology)oll*] A|-& 3= Necess Array (North East China
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200 km 2 7] AEE o] o] HAHRILE o] AEKE o)Al Wikl A AdUle] tEH, thE siiiA|
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Abstract: The Northeast China is an important site geologically and geophysically because of a huge volcano called Mt.
Baekdu, which is one of the largest volcanoes in the world. Signs of eruption have been recently observed and people
are keen to its behavior. We carried out relative travel time tomography to investigate the velocity structure between 100
~ 600 km depth beneath Northeast China. We used teleseismic data during 2009 ~ 2011 recorded in NecessArray provided
by IRIS (Incorporated Research Institute for Seismology). The relative observations were obtained by using the multi-
channel cross-correlation method. Based on the tomographic results, we observed that the locations beneath which low-
velocity zones are observed coincide with the locations of several volcanic regions in Northeast China. A low-velocity
anomaly is revealed beneath Mt. Baekdu down to 600 km depth, which is thought to the main origin of the magma
supply for Mt. Baekdu. Another low velocity anomaly is observed beneath east of the Datong volcano down to around
300 km depth, which is inferred to be related to an upwelling from deep mantle. We observed a low velocity anomaly
beneath the Wudalianchi volcano down to around 200 km depth, which may imply that this volcano has been formed
by an upwelling from the asthenosphere.
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H7= T $EEekx ditke]l A9 AD 1719 ~ 17214
Aol HEdE 7]50] o} th(Liu, 2001). ] A7} o}
Rk Ao sHitke] EAjgths A7 oY ShatellA] &
AE BHYdozion, Foprlo} Ao Ayt dilksiA K18
HHA WA sl dEOA AYE BE G o] WE
Aol E wt T H557HA] olojxitks Zo] FRI= Ut
(Fukao et al., 2001; Li and van der Hilst, 2010). = &-&%
A el st gl gk WAUF sl o A7t
ARb=]o] QA T, Y& sl AHYE B E o] WE Mol
ol A= dow o FAE v G E-2E
(dehydration)el] ©]3] mkzr}7} FHHEThE o] o] XHjA o]t}
(Zhao et al., 2004, 2007, 2009; Lei and Zhao 2005; Duan et
al.,, 2009; Richard and Iwamori, 2010; Kuritani et al., 2011;
Lei et al, 2013; Zhao and Tian, 2013; Simute ef al., 2016;
Tian et al., 2016). Tang et al. (2014)= ©5-2-8-(dehydration)
o oJgh wiAYFo] oh el eisg gto] HYxlo] WE Holth
oA AAE el AP Aloldl e 58 T8 A &
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thal ARt = ghet ofE7ER] wilEske] A <1l thalA]
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Aoltt. $-2l= syt A2l ALs 1ok Ags] AlLtslr] 9
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S A4 39 tH(Vandecar and Crosson, 1990). ¥ ATE
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A g At BHoh Zggt Ast S 7 BdS A3t
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Fig. 1. Map of the study area. (a) The blue triangles indicate the distribution of temporary broadband seismic stations installed in Northeast
China. The red triangles show the geographic locations of volcanic areas in Northeast China. (b) Distribution of teleseismic events for this

study.
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Fig. 2. Checkerboard resolution tests at depths of 100, 200, 300, 400, and 500 km. The checkerboards consist of 400 km size squares with
anomalies of £ 300 m/s as shown in (a). Retrieved models for anomalies of 400 km X 400 km are shown at (b) 100, (c) 200, (d) 300, (e)
400, and (f) 500 km, respectively. We marked part without ray in gray color.
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Fig. 5. Vertical cross sections of S-wave velocity perturbations from 0 to 600 km depth and the locations of the cross lines and volcanoes
in Northeast China. The section A-A’ shows the relationship between Mt. Baekdu and the Datong volcano in the west, and the section B-B’
shows that a low-velocity anomaly is distributed to about 300 km depth beneath east of the Datong volcano. In the section C-C’, low-velocity
anomalies are observed beneath Mt. Baekdu and the Wudalianchi volcanic region. We marked the regions poorly covered by rays in gray color.
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