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Figure 1 GPS velocity field around the Tibetan Plateau relative to the stable Eurasia
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Figure 2 GPS dilatation strain rate and principal strain rate around the Tibetan Plateau
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Table 1 GPS co-seismic displacements caused by Nepal M, 8.1 earthquake

S N B E) # 4 ) (mm) 75 P4 1] (mm) 1] (mm)
EilEha:2 w2 [ B 5% 2% [ =% B2
CHLM 28.207° 85.314° -1401.8 1.1 -221.5 1.0 -584.3 2.9
DNGD 28.754° 80.582° 0.4 1.6 1.2 1.2 -0.4 3.9
DNSG 28.345° 83.764° -1.8 1.2 0.8 1.2 -17.1 4.6
JMSM 28.805° 83.743° -7.0 1.1 5.8 1.1 -5.3 3.5
KKN4 27.801° 85.279° -1840.4 1.2 —-444 .4 1.1 1260.6 4.0
LCK3 26.912° 80.956° 0.2 1.0 1.9 0.9 -1.0 2.6
LCK4 26.912° 80.956° 0.3 1.0 1.6 1.0 0.4 2.7
LHAZ 29.657° 91.104° -0.9 1.0 1.5 1.0 -3.9 3.1
NAST 27.657° 85.328° -1303.3 1.6 -312.2 1.7 604.0 7.0
NPGJ 28.117° 81.595° -0.7 1.2 0.4 1.2 -0.5 4.1
PYUT 28.101° 82.987° 0.5 1.2 -0.1 1.2 -1.1 4.0
RMTE 26.991° 86.597° 0.8 1.2 8.9 1.1 0.2 3.5
SMKT 29.969° 81.807° -0.6 1.0 1.1 1.0 0.2 2.9
SNDL 27.385° 85.799° —224.0 1.2 494 1.2 26.1 3.9
TPLJ 27.352° 87.710° 0.4 1.2 2.6 1.1 -2.8 3.6
XZAR 29.269° 87.184° -16.9 1.7 —15.1 1.9 -4.2 6.9
XZRK 29.249° 88.865° -2.5 1.2 -0.8 1.3 -4.3 3.1
XZ7B 29.680° 84.156° -15.7 1.4 8.4 1.5 -4.7 4.5
XZZF 28.357° 86.941° -21.2 1.4 -24.7 1.6 -4.3 5.4

FEAE 72,1 kB KKNAW 35, ARV [0 43 % hy—444.4
+1.1 mm, B N-1840.421.2 mm. g5 [H
ARSI f s I 3l Ry 6 F R AR L E R H278.1 km
14 PG 3 £ 1l (XZAR). 78 H S8 A 34 10 3t S0 0
FN[E AL, 430 PO BRI G (XZZF, K74 %
F-24.7+1.6 mm, FbIA A% R -21.241.4 mm), 7§
JE AT B 36 (XZZB, VG i B 48.4+1.5 mm, gL
iR R —15.7+1.4 mm)FIPYEL 55 {05 (XZAR, AR5 1)
£ A—-15.1£1.9 mm, AL FE H—16.9+1.7 mm).
[F] =L 4% 1z Bl m BAR R N R 0 iz 3l , (HAERR
H R A B U A RMTEMN 2 HOW 2] 1 5 {65 8.9 mm
MR W Rl LA . w5 A 3T, R e 1] 9 oL
R 2Z A0, A5 b P b Y v G ff L S HLA AR 1) Y
SE) B O VA s o | [ iR = R e Wi %7 <
SR PEI B B or i, 5 A MR .

M T JETH IR M 8.1 Hb 7% J2 — U AIK A 32 0 i 784
M2, R O AR B 7 5 | A 1 2 1) A T 3 % TN iR
R E RV EEAEN. E£95%0) &5 KT
T, ZEO WIS 7K - ) 7] 52 67 A% A Ik X v, A6
3l UL 1) B 0 ) 2 [ [ R A2 %, AT LA M, AHXT TR
VA %) N s = <10 o I 1 DO = O N e <19 2 o I

2118

Rl 45 /0N . 3 i) ) 75 A7 % 2 L i K A I 3l S 7K P 1)
S R A KKNA 5, HAE(E 41260.6+4.0 mm. 3
i) [R] AL RS b T B, 34, 43l JEKKN4, NAST
FISNDL, 3% 34~ 3 ¥ 47 F 52 oh A A g i, L TR 7%
N 114 2 Bt 2 7 v B o el o, A B R R
141.0 kmf¥JSNDLil 3, HEAH{426.9+3.9 mm. It
A, A R E S P IR A R ARGIT A SN Sy, R 3]
24 mm [FRE T R, BRI 30 06 07 FIZ 25 RV R Y
(F3). BARIZEHIEGPSTEH iR 2= TEHEZ N,
825 8 B AR 22 (B ) — B0k, ATUCNZEE R ]
{E5RY. XX TFHIE JEIARK M 8. 1% 72 X B A B 3 1
RIS B 2 2% 5 S0, 1T R R I b % 5 1 2R AR
B3 0 F) T4 249 4 4 mm,

3 il AT B o A FAE

FIRARSCH B R R R R, E— 2 S 5% TRk
L. S USGSH H 10125 72 IS ALl fige F 7
J5 24 WA R A A (Bl 4), SEIGE 1) FsfR 43 51 295°
AR, W2 A 220 kmx150 km, DA
AN B XL R A BRWTZE ST, KRR
53 1110 F W2, BDFHRTE A H20 km



32°
N)
31°

30°

29°

28°

27°

26°

25°

24°

32°
™)
31°

30°

29°

28°

27°

26°

25°

24°
78° 80° 82° 84°

86° 88° 90°

92°(E)

B3 GPS MMEIJETA/R Ms 8.1 FHFRIFENFL. (2) [WREfiA8KF-o0t, (b) [ Ae T 1 o i

Figure 3 GPS co-seismic displacements caused by the Nepal Ms 8.1 earthquake. (a) The horizontal component of co-seismic displacement; (b) the

vertical component of co-seismic displacement
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Figure 4 The preferred source rupture slip distribution projected onto ground surface
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Figure 5 The comparison between the modeled and observed co-seismic displacements. (a) The horizontal component of co-seismic displacement; (b)

the vertical component of co-seismic displacement
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Pre-seismic strain accumulation and co-seismic deformation of the
2015 Nepal Mg 8.1 earthquake observed by GPS

SU XiaoNing'?, WANG Zhen’, MENG Guolie', XU WanZhen' & REN JinWei'

! Institute of Earthquake Science, China Earthquake Administration, Beijing 100036, China;
% College of Surveying and Geo-informatics, Tongji University, Shanghai 200092, China;
* Earthquake Research Institute, University of Tokyo, Tokyo 113-0032, Japan

On April 25th, 2015, an My 8.1 earthquake hit Nepal on the Himalayan seismic zone at the junction of Indian Plate and Eurasian Plate.
The pre-earthquake GPS velocity and strain rate fields show that the Himalayan seismic zone was characterized by compression of
15.94+1.82 mm/a and contrast activities in its diverse segmentations. This earthquake happened at the dividing region of the clockwise
and counterclockwise rotation rate, where the largest principal compressive strain rate is not highest in the whole Himalayan seismic
zone. The coseismic displacements registered by GPS depicted the major feature of crust deformation caused by the Mg 8.1
earthquake. We observed noticeable horizontal and vertical displacements in nine and six GPS stations, respectively. The horizontal
coseismic displacements were generally directed southward, whereas vertical deformation showed a site-specific pattern. The 3
stations south-east to the epicenter captured the vertical coseismic displacement moving upward, while the stations in other quadrants
recorded downward movement. Within Chinese borderland, the 5 stations closest to the epicenter recorded vertical coseismic
displacements of about ~4 mm. The faulting slip distribution was inverted by the approach of non-negative least squares with the
coseismic displacements. The result showed that the largest faulting slip was 6.84 m, and the relatively large slips were distributed in
subsurface near Kathmandu and its neighbouring area north to it. This might be one of the major reasons for the severe destruction in
the Kathmandu region. This slip distribution model well explained the coseismic displacements observed by GPS. The slip model gave
a seismic moment of 8.21x10° N m, with a moment magnitude of M,, 7.9.

Nepal M 8.1 earthquake, GPS strain rate, co-seismic displacement, slip distribution, Everest
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