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Calculation of the co-seismic effect of M8. 1 earthquake, Apirl 25, 2015, Nepal

ZHANG Bei, CHENG Hui-Hong" , SHI Yao-Lin
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Abstract The co-seismic displacement and stress fields of Ms8.1 earthquake in Nepal were
calculated using finite element method in this paper. Curvature of the Earth was included in our
model to get accurate results in far field. We adopted the PREM earth model and two different
slip models in the calculation. Nepal Ms8. 1 earthquake is a typical low-angle thrust earthquake,
co-deformation mainly concentrated in the horizontal plane. The co-seismic displacement is mainly
in north-south direction and concentrated near Kathmandu. East-West and vertical components
are relatively small. The USGS slip model gave a maximum displacement around 3. 5 m, while
the CEA slip model is up to 1. 2 m. The range of influence is about 300 km within which co-
seismic displacement is over 0. 1 m. Coulomb failure stress change caused by the earthquake is
positive in the vicinity of Nepal and its maximum is about several MPa. The Ms8. 1 earthquake
could affect China's Tibet region, especially in areas of the Brahmaputra and the Lhasa block,
where Coulomb failure stress changes are positive and the magnitude is up to 10 kPa for N-S
trending normal faults, which implies possibilities of triggering strong earthquakes.

Keywords Nepal earthquake; Earthquake dislocation; Co-seismic effect; Finite element method
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Fig. 1

The elevation and historical earthquake distribution in Nepal and its adjacent area

Aftershocks in the figure as April 27, 2015, from (http: // earthquake. usgs. gov/) ; the purple square represent aftershocks of Ms8. 1

and the blue square stand for aftershocks of Ms7.5; MCT: the Main Central Thrust fault; MBT: the Main Boundary Thrust fault;

MFT: Main Frontier Thrust fault; MHT: Main Himalaya Thrust fault.
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Fig.2 The computational model and grids
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Fig. 3 The slip model of Ms8. 1 earthquake
(a) The slip model from Institute of Geophysics, China seismological (http: / www. cea-jgp. ac. cn) ;
(b) The slip model from USGS (http: // earthquake. usgs. gov).
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Fig.4 The surface co-seismic displacement caused by the Ms8. 1 earthquake

with positive in East. North and Upward
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Fig.5 The vector map of surface co-seismic horizontal displacement caused by the Ms8. 1 earthquake
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(a) The ACFS of far field caused by the Ms8. 1 earthquake using the CEA slip model;

The Coulomb failure stress of near field caused by the Mg8. 1 earthquake

(b) The ACFS of far field caused by the Ms8. 1 earthquake using the USGS slip model.
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%, 20063 Hodges, 2000). 4 4% 32 I J2 4 i g b &
Te1 e £ T DT 22 L PR 0 ) R AR T B 8 (e d)
R T CEA SR PRI A 6] 1E W 2 GE 17 NE20°
FE W NW20°. i 1 242 70°, ¥ 3l M 240 270°) 1
RO R AR AL, M8, 1 3 3B /Y & AR B 2 18 i X
L 1T VB J22 1 3L 1 A B

JeIAR Ms8. 1 M2 f5 , 3K = 75 6k H w5 0] 1 X AH
MK 5.9 9.5, 3 = Chttp: / www. cea. gov.
en/). HWEN 5. 9 st R W2 11 1 s 1m) 3517 FE

m] A1° B — 1017, 5 1«58 m) 185°F5E ) 447,
f—63°, EHmiEmMIt M IEWZRIED I LB
(http: / www. cea-igp. ac. cn/). %45 5% (http: /
news. sciencenet. cn) A& H 5 I 3y X () 3t 22 2 i rE
PR R 5 F 0 p b i r 7 B 5 45 b 1Y) I BT 2 8
e M8, 1 MU RE i A i & AR B 8(e—dDH]
DVE Y 852 W7 2 0 g b ) B 2 I, H 68 0 R0z
5% 1, DX 38V 76 B 0L 7 38 i DI B ) AR Ak
N I3 5 B AE LA kPa.

g

H 55 Ma Hij B[} B Az $ 55 KW A B il 18 455 He A
HLb BB MBS T 0 A U O b T B A
INZ R P EOT H s AR T T — R K
AR = SR HE & 1L & 4 (Molnar and Tapponnier ,
1975). 2015 4EJEJH /K Ms8. 1 HiE AN T3 D f M5
T+ 2 T AW B 22 [ 7 5% 38 o e B 1Y)

LT S A B LS R O3 2 b Se A R 11 S5 KA )
A 7 5 5 4 3K A R T W] 7= 1A, I USGS
1 CEA Wi 2 s B, 115 T JBTH /K M8, 1 Hh 52
S 1 [F] 52 1 88 3 I 1 3% LA R 0 ) 784k B
Xof J& 103 X I B 7 L A R A LR AR

(1) JEIAR Ms8. 1 #b 52 J& — A~ Fo 45 o Y (1 1%
1 RE 3 p b 7R L b 7R 1 B [ RE A AR AR K
ST b ELAE rh A 0 A AR X S USGS
R A R K K2 4 m, CEA ¥ 3
TR (1 () 7R K 7 3 8% it de K290 2 ms AH L R 1
AR PG ) R T L 1) A A% b T ) KO
BR K B W7 2 b B n B8 8l s CEA BRI 4R
PR M R SR KA 1.2 m, USGS # Y
53,47 m;

(2) JEIA R 1 DX AL T BRI A B 55 B B2 Al B il 43
PrHEW 2 F o W28 R E . MsS. 1 iRk
W )RR AT REJE T MHT W27, Hh 7% 1 s I 7K
i DX A B 1A AR A IE  HRE SE B PR SR A K A
5 H 12 5 Ms7.5 #2359 36 76 5 1 f1 28 6 R 1IE
R 1X 35

(3) JETH /K Ms8. 1 Hb 7% Xt 3% [ 74 5 b X A —
FE WA 4 Ms8. 1 MR & 72 W 2 31 545 s 4 i
A7 L b, DXL B HAAR 1 I ) 28 46 R B kPa, $E % 0]
ik 10 kPa, H B I F1HL % H X 35 9% 16 12 1 ) 25 4k
TR DX 3% VDO RLEE L H O ) DX 5 R i &
HiRR AT RE M.
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Fig. 8 The Coulomb failure stress of western parts of China caused by the Ms8. 1 earthquake

(a) The ACFS of far field caused by the Mg8. 1 earthquake using the CEA slip model; (b) The ACFS of far field caused by the Ms8. 1
earthquake using the USGS slip model; (¢) The ACFS of far field caused by the Ms8. 1 earthquake based on the fault (strike angle 20°,
dip angle 70°, slip angle 270°); (d) The ACFS of far field caused by the Ms8. 1 earthquake based on the fault(strike angle 160°,

dip angle 70°, slip angle 270°) ; the background denote the elevation.

(4) SCFR A BRG Z A A AL, I BR T Bk
Hl R FITE S5 14 5 . (EOR P RS A M T R IS
8¢ e i) P %ot b 5 T S0 0 R I A 2 R R A
A o TR 2 R ) M R A B o0 A TR S L 4R
RGBSR A BB R 2 783 R AT
1 IV 77 37 Bk A5y AT B, FLBEAT 2 08 ShAS N 7 fih % L O
VRVE TS5 5% 4 J B 4k S IR A ISR
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