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Construction of regional three-dimensional travel-time
tables of first P arrival for China Seismograph Network

Liang Jianhong® Han Xuejun Sun Li Liang Shanshan Zhang Xuemei

(China Earthquake Networks Center, Beijing 100045, China)

Abstract: Based on the global-scale three-dimensional P wave velocity model
LLNL-G3Dv3, regional travel-time table of first P arrivals of 990 seismic sta-
tions of China Seismograph Network is calculated and constructed by using
FMM software package. The table covers the station-centered area with 20°
multiply 20° in horizontal direction and —5. 1 km to 80 km in vertical direction.
The horizontal interval of travel-time table is 0. 2° and the depth interval is 5
km. Accordingly. travel-times can be calculated within the distance of 10° for
any source with depth less than 80 km. As a consequence of the construction of
the regional three-dimensional first P arrival travel-time table, the prediction of
first P arrival time would be much more improved, and it is significant for im-
proving earthquake locations.
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by 52 HE I R AR A L I b RE 2 BRI 5 M 3Kk oA 45 4 A5 AR v 4y U T A
0, 7 A T B SE I N T IR U R A L i T E R S RS B T B LA - Y
RSC. R AL S e L T AR [ X R Y — 4 b RS A T B . B AR — R RE AR 47 M
S5 4 3R B SR F L XS SR B, H T S PR R S 4R . — 4R I AN BE S b BR 45
FRRE ) AN B 500 eSS S b U A, 2 5 s BR A 5 1 S PR R A AL B S — AR
AL 3R L B 2 AR AR AR AE I 25 . 0 T XU RE . A58 R W P 7% AH (%) 5 B 1000 3% 22
PNy 2.0—2.5 s, FEHLBEH XGE MR 2E L 2L 8 s(Crotwell ez al. 1999). HLIETE M il
N 378 72 25 15 o b 5% 78 A Sk AN 52 )

I AT 2 1 R P S0 — MR I T 2 0 L TR R By 1. T A I Uy Al
B I B o S R R A TR E I R 22 . DA i DS i) G I TR B2 AR R PR E R L kAR
HES 2 A X, Al (S T 22 50 1Y 77 vk B v E I IOINORS 2. ARIE A AT A R . A
i A 0 I Bk 22 AR Dy 28 96 S I A TE B, T R G I B L B R RS A 7 b R 1Y RE
(Myers, Schuhz, 2000; Nicholson et al, 2004, 2008). J&F 481 J7 ik W F5 AR 45 & 3 BT X
SefRH G T S R A A AT S R s M 3 X = A AL, B G 0 B B L UE A% R
A, AR AR OC B 98 R . P = 4 DX AR AR T 3 0 B I R RE RN b 52 0 RS VE BE
(Ritzwoller et al » 2003; Yang et al, 2004; Murphy et al, 2005; Flanagan et al, 2007).
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H T A R A — 4E A7) R 5 2% L BR B AU (preliminary reference Earth model, f& fk% PREM)
(Dziewonski, Anderson, 1981) % JBF| =4k Crust5. 1(Mooney et al s 1998), 1 & J& 2| k5
Ay =4 LLNL-G3Dv3(Simmons et al , 2012). A 4% (2003, 2006) F| R A HE . A
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A SORE R FH 4 BRBERY 1 B8 WF 98 R LLNL-G3Dv3 4Bk P il = 4E i R, 1 2 4%
33 #E 9k (multi-stage fast marching method, fRiFRAN FMM), i1 15 3] 1 [E #ZE & W)
Z PP K =GR E AR ZGE I R AT T X ) 2 P E I e E R 22
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(NEIO), KX ERM . 2%, &M & M R 2800 J7 & i 2RI Pk &
P R8s . (] 4R SGB R M 2 RE R ik, B0 7 — 28R P = 4E s
A LLNL-G3Dv3, F LIRS ) 700 DX 385 A0 30 75 B 25 1 7% D A i) 32 71 7 M =5 14 a2 17 B

AR TR N 3 Bk 1 2 A% L4 57 2. 2 160 J7 AN S, RE NS S P45 v S 3 A L R A Y
MR R L5, dRE 7 B b s 0 5 36 400 fE N 1 S e A4 ). & i(E b s, BT
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Fig. 1 P wave velocity beneath Moho based on the LLNL-G3Dv3 model.

Values are shown in absolute velocity (km/s)
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Fig. 2 The depth of the Moho derived from LLNL-G3Dv3 in Chinese mainland and
its vicinity. Values are shown in absolute depth (km)
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Fig. 3 The principle of narrow-band method (after de Kool ez al. 2006)

Solid dots stand for alive points, gray dots for close points, and open circles for far points
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Fig. 4 Distribution of depth and grid nodes
for sampling velocity field of the upper-,
middle- and lower-crust along the E-W
profile beneath the station CD2
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Fig. 6 Travel times difference from each node to the station CD2 at three planes with
depth of 5, 15 and 25 km from top to down
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