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B ERBEROR I R RAK- o 1975 47, o [ A B BR UG 5 2 D 8848, 13m (BRIZ T, 19755 R
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BB M50 MR . MR A e, P E MRS B WP 25 T A PR 2 UK AR Y R R A
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F1 2015 FRBRBEFISHE
Table 1 The source parameters of the 2015 Nepal earthquake sequence

oA mE s we R omee ks D00 R eaamonan
5 (JA-H) (UTC) /(%) /km - My /N.m /km Jem Jem /()
1 04-25 06:11 85.37/27.77 12 7.9 7.76x10% ® ® ® ® FRE
2 04-25 06:45 84.88/27.92 15.8 6.7 1.6x10"° 29.2/13.7  19.39 -20.08 314/14/136 R
3 04-25 09:17 87.3/284 16 59 981x107 11.7/84 -12.07 15.45 23/18/-38 EHE
4 04-25 17:42 85.9/282 12 5.0 4.28x10"7 4.2/4.1 -77.88 31.47 19/51/-68  Hfr AL
5 04-26 07:09 85.96/27.56 17.4 6.8 1.76x10" 33.4/15.1  26.21 -8.52 296/10/108 R
6 05-12 07:05 86.10/27.56 12.0 7.2  9x10" @ @ @ @ RRE
7 05-12 07:36 86.31/27.39 18.1 6.2 2.29x10" 15.0/8.6  24.65 -16.01 303/23/123 iy
8 05-16 11:34 86.21/27.38 12 5.4 1.57x10"7 5.2/4.0 20.45 -14.86 318/24/126 R
i (DHayes,2015a; K 5 % ,2015b; @ Hayes,2015b; 3K 5 %5 2015a,,
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Fig. 1 Location of the 2015 Nepal earthquake sequence and its surronding peaks of the Himilaya.
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BERL A3 S BEATTH A, IR AS ) 7 e 4 B 0 25 R 52 0w o X T 9 b B0 A 4 R G A 1Y
Wi, R T Y T AR A A R TR I, IFAG I R R SR e R G 2%, AR F
FE R P 4 BROREL O R 51t 10 RO (07 B P15 35 i R 32 10 it v O 2R 8 Dy — 0 Y T A D W =
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Xof o [ P EE BB RS R R B 2 AN RR , BRI )2 4 R T R S W Z T, X
Tk B A 1 M RR B O B 5K R b RE (Holt et al., 1995) o WrJR T BE | 9 B2 2R ] Wells 55 (1994)
gt A KBTI, WS R AR AR A bR A | )2 K B | 98 B RN 30GPa ) BY P
AR, BAESBILE 1,

Okada (1992) 4% T Hi A (Mindlin, 1936; Chinnery, 1961; Press, 1965) [l 7% {3 4 75 7
2P TR 2 () A A S T S R, A Ak g e T R S R N S AT S, AR
TREENE Y . A5 R Okada(1992) 45 Hi By 5835 1 58 b 7= A PR 7 )23 100 345 20 76 M % 7™ A 1Y
(RE27

HEEERIT

BRI R S R ) RBUNAE S . 18 (6, &, &) KM (RN R F)
TE (%, 2y, xy) KT 1) BRI Gy, xy, x5 €, &, &) ATHALEN(T) (Mindlin,
1936; Press, 1965) .

Gy (xy 0y, 203 €, &, &) =ud (v, %y, —x) —ul (x,, x,, x,) +
ufé)(xl,xz,x3) +x3ufé)(xl,xz,x3) (1)
A (D). L F 5, RR,
:w{<z—a>R+a R} (2)
W = F {%+RiRi+1—a 8, +Ri5].3—Rj5i3(1—5,3)_ R.R, <1—5,-3)<1—8»3)] } .
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552 WUHAHACWE, OF HAR 4 Wil A&, R F B R T 1 10 4 47 ( it Okada, 1992 (53 )
wy (s vy, 0) Sy R AE S 73 A A S5 4R T T 7 21 1 Fig. 2 Coordinate system of the displacement
%, B, 1) a5y 5 IR AE e =5 8] T R A and strain generated by single force
FErb e A AL R A4S 2 A TR R A BT (A F ) (Revised from Okada,1992).
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ag, 4w{ R’ R’ a [R(R+R)’ R(R +R,)
5,R*> + R, (2R + R,)
Ré6. - R&5.(1 —6. — +
[R6; — Rb,( ) ] KR+ R
RS, + RS, 28,,R* + R,(3R + R,)
R(R +R;) R(R +R;)
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F(x, y, ) BIRRFA0, 0, —c) &b, XL« 5l S8R A9 E [0 F A7, & W82 2250 Ik, (5
FEAS ) [ PR B LR T X b, D0 Au (&), &, &) THEMNIEE Y (Steketee, 1958)

(n) ) (k)
:;fLAu,[)\a,k ‘9;; +M( a:gk . aa; ) ] »,dS (10)
X T RHEBERAMAE, v, HWZE SR BT M R% . AWM RS, , B
Wr 2 BE 01k x Jrial, [m Bk 2 D5, FEA AR R T EZ S (0, —sing,, cos§,) .
F X (10) KA Sy %4 K & (Okada, 1992) , S 4 — 5 U5 A9 P02 B 3 u” AT LA p R AR % 11
He R A (1) (12),
i RZHE A M, 6 W TR AR B = AR A RS R

(1) (2> (N

(3)

*[ e ) o (G ) <o ()
i RZ A M, B ATHE TR AE A B = AR A RS
u’ = MO[(aum + au(3)) cos2§, + (au(3) - aum) sin26d] (12)
9E, &, &, 0&,

A ] A5 B M e AT B Sl A S TR R AR RS
FK, B RR AR ) IR T2 W 2L K L, SERE WA BRIBTJZ T, U S PN 14 o2
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B LK « - &', y —n'cos §, fl ¢ = n'sin §, LERIH AKX W «, y Ml e, Mt it T 5855
1533
[l
i I8 Sato 55 (1974) (7, WG RU A8 &', o' B¥h &, n, B BRI ER . &
/N W]
{x ee (14)
p-m'=n
X)), p HAWAF, diEp = ycos 8, +dsin 5, , FMNH LG LB AP ~, v, d, phy
&, meos 8, +qsin §,, msin 8, —qcos 5, Flm , i z Fl ¢ fREFAAL . FEXFER T, K (13) TRIR Ny
[ gl an (15)
BRI HRAXCLS5), TR EIRE =AM E Y. BERAXSE Okada
(1992) 3L FE
ZHERMEZE S DHEME W, I H M 7.9 # R M 7.2 52 5% W81 8h 2 fi 58
(Hayes, 2015a, b; 585, 2015a, b) HZAFHIBHE, AT A FHIE I 0 018k & 015 31 b
KA BB .

2 2015 G IH /R HE 78 5= A= 1 % 37

P B PR A R IR S BRI BT R, FRATTTHIR R 8 YR M R A A [ DX AR AR
Hp, b7 4 425 H M 7.9 8EMS H 12 H M 7.2 #15%, 1 T Hayes(2015a, b) Flsk 5 45
(2015a, b) 73 5K MU= BEGORI 25 13X 2 A MR A9 B3R 0 A1, B30AS 3000 531 5% A AT A 45
Gz ERF I RN (K 3) o W EE AR, X AL 0 it = A A R —
SRR BRA B 72, il R Y A S AL B R B o T AR 3 REFR T A Ab 19 AL A% T 1)
AR, X B R W5 42 X B3R R (O R IR R < Tmm (A28 1), 20 f 21 EW AT SN J5 7] 73 4,
FHEH A28 Kt . W 3T LAFE i, R Hayes(2015a, b) Mgk 55 25 (2015a, b) 45 Hi i1
BT SAG B A 0082 ) BAT B4R M= 77 51 e 3 R AL 3R 49 o 7 ol 9 52 P B g N il S
SE, TR AL B R OKF L FS ik 962mm (Hayes, 2015a, b) il 871mm (5K 5 4%, 2015a, b) ,
I LB 52 o M 7K P B 0], (ELRR A R 0 A K P 67 A% B R P R g BB, S TR E
{51 NNE FRRA50A 3906 o b=, b35S 5 7 A BOROK (2 RS BT Bl e 3% #F AR 1 I ) 7P 162 4%
T 55 F B S I Gl B 1) S04 R A9 RS S0, AN 1) ST 4 588 B T A A

M B AR, b AL B 7 R A PIRE , R UTRE it ik 376mm (Hayes, 2015a,
b) Ml 474mm (5K B3 55, 2015a, b) , JFHUTKEm EW J5my g 1 ERRR Iy A—4¢, X B 6
LA 9 /Nt 2R T e 7 8% IR M 110 6 8k 2 7 I RN I o DR 70 T T A 37 B o HL g
DA B T S A BE T, B K AH ik 677mm (Hayes, 2015a, b) Fil 626mm (5K 5§ %, 2015a, b),
H H B 250km (AL ALH B T mm g A TE. AW R A Hayes (2015a, b) 55K 55 4%
(2015a, b) g3 MBI OL AL S W9 AN [ Z AR AE T2 5K 53 2% (2015a, b) ALY 45 Hi 1952
T 0 B I 5 A ) S RS RO, - EL AR AL A 250km Kb i) B T 07 8% {8 O /)y, 3 2 3% A5 28
i DAV 0 Ol R T B
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Fig. 3 The displacement generated by the 8 earthquakes of the 2015 Nepal earthquake sequence tabulated in Table 1.
ik RN, BUERREENBE T a My7.9 F My 7. 2 {00234 R Hayes (2015a, b) BRI,
b My 7.9 F My 7. 2 {30 A K K 53 45 (2015a, b) B

3 JEIAR MR ¥ 5 T R BB B R L0 i 67 A%

BRI R R BRI T 2015 4R JE A K HLRR i AU AR S R AL AL RS o AR R AT
TP % 7 910 A B T A HE 1k e g 20 o ) A A IR T A O U, AR A R L
sk H S 28 R IRALE , 20 5R Al Hayes(2015a, b) MIGK 5545 (2015a, b) 45 H ) K = %
ZURERU T30 M % M 52 e 51 S5 JAD 1] 5 O L Bk 2 Bl A 2 A% (3R 2) o g3l AE 2 A
TR, A8 2 ORI AR P A S BB 4 , FHERR I 2 R (2R 45 5072, Rl 15 21 %
JE 2RI R AR (R 2, B 4) .

ATRUAF, 2015 AR R0 /R #0527 81 3 A 1R 2 B e L bk R 2 L g K2R DL S a2
ok F, A EIB LW KA IR R, ik 393mm, Jf FARE L i A X F 4 52 5 0 16 R [l O 07, i
275 1 AOLAS fe (A B AL AL, 5 e v I PR AR IR VAT S [ B8 By 36mm . I HLRR JF 81 i ALY
e FLA A BR T 5 B A WAL AN JRIR A S, FLAR i R R B R R, T R SR ORI L A I
W, TRE(ES 162mm, YOy By &, N (K 78mm, BRI UT [ 9mm

I S0 22 3t BRA Ry (2015) 418, “52 4 A 25 HJ@iA /R 9 ZUH R R0, BRI IX 1] SW J7
M8 1 3em, AT M EABALA” o AFRM M S IZMEMZEA K, ik T ARSI
AR SCH RIS R T [ I 2 s B SR A58, AT RE ISR R, ARSI AG 3T B B T 2015
FEJRTH /R MR AR AR T 5, 10 E K2 AR B R A AR 4 25 H d K% 1) 45
s b, FZE MR BRI A EE R A 5 10—13 H X 2005 4 2k 52 B 3 e v 7 ) i) 2
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2 WISFERARMEFISHNED B LENCE
Table 2 The displacements of peaks of the Himalaya generated by the 2015 Nepal earthquake sequence

L %, GR/GIE WREIE N@/E /LAY N E/E @/ LY PN /R R LR
* /(°) /m /mm /mm /mm
B2 B F I
86.9253/27.988 1 8 844.43 -22.6/6.5/3.5 -48.9/-4.7/-21.7 -35.7/0.9/-9.1
(Everest)
2B L
ﬁgm% F 85.7819/28.3519 8 027 -193.3/-62.0/-57.8  -570.0/-122.2/-266.5 -381.6/-92.1/-162.2
( Shishapangma)
5 7 i
TR I 88.150 3/27.7025 8 586 -2.5/2.2/-3.4 -2.3/3.4/-3.9 -2.4/2.8/-3.7
(Kanchenjunga)
i I
i T M 86.7422/28.098 1 7 952 -40.2/-14.4/5.2 -98.1/-5.0/-24.2 -69.1/-9.7/-9.5
( Gyachung Kang)
% g
86.9/27.9 8 516 -25.4/13.6/5.3 -47.1/12.4/-15.1 -36.3/13.0/-4.9
( Lhotse)
LRk
R 87.1/27.9 8 463 -13.9/8.2/-1.9 -17.6/10.5/-7.1 -15.8/9.4/-4.5
( Makalu)
i BEL A7
Rz 86.6/28 8 201 -66.7/-20.3/16.6 -166.0/44.2/15.9 -116.4/12.0/16.2
(Cho Oyu)
e
4 7 E $ 83.4953/28.6961 8172 -178.4/34.1/-18.7 -3.9/2.6/-7.4 -91.2/18.4/-13.1
( Dhaulagiri)
L o) oy £ 0
AN U 84.55/28.55 8 156 -483.1/-17.2/-128.3 -139.7/21.3/-27.3 -311.4/2.0/-77.8
( Manaslu)
"‘*é Stz S &
LA H TR 83.8222/28.5953 8 091 -192.5/-44.5/73.3 -7.8/4.6/-10.4 -100.2/24.6/31.4

(Annapurna)

W @Dk 5 ,2015a, b; @Hayes,2015a, b,

BWWE H . RASE | RGEE 6 A ST W ()~ 34 245 3L, T AR SCOR 2R A8 B B 0 B 7 28 26 B2 19 3
BEEIR . Jioh, BARSCTHA R 595/ T A8 (2015) KR ML TIX 4 25 H @ IH/R i = 4k
) [ 58 GPS WL &5 b7l (K 5) o AT AE B, MAKEAL B B 7w b, AT B 25 R 5 4
H 25 H b2 0 Rl 2T AR 45 S 2 A S — B0, AR, AU MR FI S T 4 H 25
HHbRE Z A 7 AR, X 7 AR i B AR A R 1.27x10% Nom, 5 4 [ 25 H 5% B il i
TR — g, I HH R AR BN, B IR AT R B SR e 4 A 25 H RS 0 Y [F)
% GPS Z5 K. LZEAH X, WATMITE LS BB & fF1.

4 BEERIE

ARBEFER 2015 4 J2 31 /R SRR T 91 1 0 BRI T 51 1% 2 P 91 i R ) 708 o A PR M I, 5
S B SR L 3 B, A5 B R 40

(1) 2015 47 JE TF1 R 072 V7 91 365 100 A 00 400 R 1 2 P 22 3 KOK P  B it 3
871~ 962mm , W] {31 5 ik B 2 P B A BE 0G0 L O /1 33652 R P 91 9 8 22K 22 D AU A4 1) S
R P

(2)2015 4 J 11 4% Hu 72 I 91 R4S 78 oy BOHAL O 7 2 B R I UL S5 K DURE S 376~ 474mm
FLBE R op (0 5 BSE , T ot L T R0



JIKHEAE 2015 AR JETH/RBR 52 7 51 S BOH) B S R L2 72 707

4 4]
29°
28° 8
27
= 20mmAF4
T
Bl 4 21 ETFIHY 2015 42 JETH R 52 1 B Y 8 >3t 52 S BCHY Jo] 161 T 4o 1 1 06 1) £
Fig. 4 The displacements of the peaks of the Himalaya generated by the 8 earthquakes
of the 2015 Nepal earthquake sequence tabulated in Table 1.
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Fig. 5 Comparison between the predicted horizontal displacements by using the tabulated earthquake models( Table 1)

and the GPS observed co-seismic displacement generated by the earthquake of April, 25, 2015.
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STUDY ON DISPLACEMENT OF THE PEAKS OF THE HIMALAYA
GENERATED BY THE 2015 NEPAL EARTHQUAKE SEQUENCE
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HUANG Ji-chao LI Yao” LI Xiang"
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2) Institute of Geophysics, China Earthquake Administration 100081, Beijing

Abstract

Based on the rupture models of the 2015 Nepal earthquake sequence and half space homogeneous
elastic model, the displacement field near the epicenters is estimated. The horizontal components
converge to the epicenters from north and south with maximum value of 871 ~962mm. The farther the
epicenter distance is, the smaller of the horizontal displacement occurred. The displacement on the
south side of the epicenters decreases more rapidly than that on the north side as the distance from the
epicenter increased. Significant settlement occurred on the north side of the epicenters with maximum
of 376 ~474mm, while large uplift occurred on the epicenters and its south side with maximum value
of 626 ~ 677mm. Then, the displacement of the peaks of the Himalaya near the epicenters is
estimated. The largest displacement occurred at the peak of Shishapangma with 393mm horizontal
component and 36mm settlement. Mt. Everest, the world’s highest peak, moves 36mm in nearly
southward direction with 9mm settlement. The displacements of other peaks of the Himalaya are
different with the epicentral distance and azimuth of the 2015 Nepal earthquake sequence.

Key words 2015 Nepal earthquake sequence, earthquake rupture model, displacement field, Mt.

Everest
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