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Tab. 1 Basic parameters of earthquake sequence of Yao’an M6. 0 earthquake on July 9, 2009
KA R
Fe RY M FRIRGREL/ km
£-H-H W4 B @N Ag X4
1 6.0 2009 -07 -09 19:19:14.2 25.60° 101. 05° B 2 E 10
2 5.2 2009 -07 - 10 17:02.00. 8 25.57° 101. 00° B ZA]E 14
3 4.6 2009 -07 -10 20:57:29.7 25.59° 101. 00° B 14
4 4.7 2009 -07 -13 00:01:19.3 25.55° 101. 05° B 9

P2 M6.0 MFREMR PN THZLEFES
HENREDGYN W, WRERE, KSR
ORI Py BRI, 2B iy 2k TR Bk A S5 B Al B
R R X FUBE O VILBE, 2 AW I3 B 20 A 7 b
ZEENNEES METT S Mot IEXIR
MBI O3 A FE Wk 2 B 55 R Wk EL B2 P9 B 3 0 L X
MR A g B PG o G YR Bl I £ 3l 2 A B
EVEXAVIEXA (K1),

2 WA R EEARSE

FSIMEE A T 5 & K2 215¢[H Kinemetrics 24
RIS =001 P IR BT I R4 GPS
T 8 S RCF AR R A o AR R R
WE IR 3 /i ES - T s it (XAr RS
(B ASTE B R 4% 1 108 dB, HNATE F o DC 2
80 Hz, MICRI I AN 28, ] ik 55
RYER M GPS £ o JTJLAFE LI A DR B,
BRI R R WBEE N R R, 5%
MEAREZER /DN, AR th e ar, #5505
(Li et al, 2008; Z=fihi§%E, 2008),
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3CEE, 20075 ZR{ERAE, 2008) TR MR
My R BRI, 7R H R YR B2 Wl B A B

TR, FERFERGREGIABEIL, Ak
BB TR ARG Sl S R, R
W R ATBEAE R X B IR s S h i 2 81 A AN
KPR E (22, K1),

M50

2009.07407;

M52 O
2009.07.10

O msomemme A wvmns @ =y L L
A1l REREIRERRBESHARN
L & oA T E R
Fig. 1 Distribution of the strong motion mobile
observation stations and mainshock-aftershock

of Yao’an My6. 0 earthquake
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Tab. 2 Informations of mobile observation stations of strong motion
MK XA —45/ IrhL G AR pURIPOE filh % fH/ Gal pURYLiRgLET

Pz B B3R K2—2290Y/4t W24, & 2 SR 2 7H9 H23:40~7 A 13 H 12:00
B BUY K2—2282Y/ 7 026, ESE. -2 R IR B T 2 7 H 10 H00:55 ~7 A 13 H 13,00
BHNE K2—2293Y/4k 02 AREa¥. L2 VBN 4 7 A 10 H01:50 ~7 4 10 H 10:00
ANEA DB E) K2—2545Y/t I26, Ih3 BERAE BRI 4 710 H10:20 ~7 [ 13 H 11:00
SRR K2—2555Y/ 5 %, 84,2 TN 4 7 H10 H13:10~7 A 13 H 14,10
HIRAK PR K2—2293Y/ /5 D236, BaRibE R 4 7H10 H16:55~7 A 13 H 15:00

BRI B 1/5 WMRRI T L SRR S
ST, AR IR . 21 R
BHE = B PIRR K O,

R AR T RS R S, P,
HAR: D = V,(S - P) ik, X, V, Wi
BIPHEE, BV, =8.0 km/s, B RE A4
}E#%ﬁ’ =4 Ib
4.1 %#Eﬁ%%ﬁﬁ@%é

A BB AR Ik e E R 9 L TR R A A R T I
SRR B K2 — 2290 B3R AR AN 2 B A O R

MRS, BEA 220 V AR, SEOE:

KA 2 Gal, RFEA 200 sps, HiEMfE20s, J5&
A 20 s, H7 H 10 HE 13 HILd 28] 21 b
mEM (K3, E2),

4.2 BESEHRHUAUE
B AL E H & BUN R SR A7 ]

Wo # K2 —2282 BISR RN BKJe i 1, £
220 V AZF YR, Ml & MH 2 Gal, FAE#E 200 sps,
HIERE 20 s, JFEBE20s, 7 H 10 HZ 13
HItis 78 MR (R4, K 3),
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Tab. 3  Strong motion recordings of main seismic event recorded at mobile station in Yao’an

RS W o 3 5/ Gl . Femt/s
75 BR8] R
By My — 2 oy SpE/(°) /() EW SN UD Jkm 0% 0% 1/5
H m:4:%

1 3.0 10 01:11.51 13 25.33 101. 02 1.8 2.9 1.0 30.8
2 3.4 03.51.07 14 25.34 101. 02 2.9 3.6 2.9 25.7
3 3.5 04.56.:49 11 25.32 101. 06 7.9 11.6 4.6 21.3
4 3.3 05.:43.43 13 25.34 101. 03 2.9 3.2 4.0 27.9
5 3.9 08:36:30 14 25.35 101. 01 28.3 19.7 8.3 29.7
6 5.2 17.02.00 14 25.34 101. 01 88.1 70.1 30.3 29.8 16. 8 6.7 11.8
7 3.3 18.04 .35 12 25.34 101.01 6.3 3.6 2.3 29.1
8 4.6 20:57:29 14 25.35 101. 00 53.7 37.6 16.8 28.8 7.6 3.1 7.7
9 3.4 23:16:49 13 25.32 101. 06 7.7 10.7 5.7 23.3
10 3.7 11 01.49.40 14 25.35 101. 00 4.4 4.9 4.4 30.7
11 3.3 12 18:29.06 8 25.36 101. 01 6.6 7.0 3.6 31.6
12 4.7 13 00:01:19 9 25.33 101. 03 97.6 91.2 64.3 26.4 11.8 4.3 10.6
13 3.6 01.04.28 10 25.32 101. 04 5.1 11.1 7.1 24.9
14 3.3 01,0834 10 25.34 101. 04 5.2 4.9 15.3 24.8
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Fig. 2 Seismic acceleration recordings recorded Fig.3 Seismic acceleration recordings recoeded at mobile
. . , L
at mobile station in Yao’an. station in the court yard of Guantun country goverment.
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Tab. 4 Strong motion recordings of the main seismic events recorded at mobile station

in the courtyand of Guantun goverment

HIRBH AR IR/ Gal R Fef/s
=} N, s
e BE M, _ BEWE WE/km  oy/(°) Ag/(°) EW SN UD /km 90% 70% 1/5
H W5

1 3.0 10 01:11:51 13 25.33 101. 02 8.3 4.3 2.8 17.7
2 2.3 01:13.05 5 25.44 101. 19 2.6 0.9 0.6 18

3 2.3 01.:27:22 12 25.33 101. 02 3.5 1.6 0.8 16.8
4 2.9 01:29:35 13 25.33 101. 02 6.2 3.8 2.9 22.4
5 2.0 02.50.23 14 25.32 101. 05 8.2 5.1 4.0 13.1
6 2.5 02:53:24 15 25.34 101. 03 7.8 3.2 2.3 17.5
7 1.9 03:41:31 12 25.31 101. 04 2.8 1.3 0.8 12.9
8 3.4 03.51.07 14 25.34 101. 02 26.8 13.4 6.8 19.2
9 2.7 04:28:43 13 25.33 101. 02 5.9 4.4 2.4 17.3
10 2.7 043157 13 25.33 101. 02 5.1 2.4 1.9 18.9
11 2.0 04 .54 .51 12 25.33 101. 02 2.9 1.5 0.8 14.6
12 3.5 04 .56 .49 11 25.32 101. 06 23.4 19.9 13.7 12.8
13 2.4 05:24:38 11 25.31 101. 06 2.2 2.9 1.4 13.1
14 2.5 05:26:56 12 25.34 101. 03 4.4 2.6 1.8 19.5
15 3.3 05:43:43 13 25.34 101. 03 8.5 8.6 5.3 17.1
16 1.5 05:44:16 14 25.35 101. 04 2.5 1.2 1.2 17.6
17 2.7 05:56.:42 12 25.31 101. 06 9.1 8.2 7.9 12.6
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gk 4
RS WA/ Gl R Rt /s
= ~, e
P BY M _ KEWE WEE/km ox/(°)  Ap/(°) EW SN uD /km 90% 70% 1/5
H B4 8

18 2.8 06:05 ;45 12 25.32 101. 05 3.7 2.9 1.7 13.0
19 2.3 06:08:20 15 25.34 101. 04 5.9 3.5 3.8 10.6
20 2.1 06:24:59 12 25.34 101. 04 3.0 1.2 1.0 22.6
21 2.4 06:32:33 12 25.34 101. 02 6.6 2.7 2.6 18.9
22 3.9 08:36:30 14 25.35 101.01  133.3 6l.4  66.1 18.5
23 2.3 09:47:21 13 25.35 101. 03 6.4 3 2.4 18.4
24 2.5 095112 5 25.33 101. 02 5.1 4.7 2.3 16.6
25 2.0 1006 :04 13 25.33 101. 04 2.6 1.9 1.2 18.9
26 2.2 10.44 .06 5 25.44 101. 19 5.2 1.8 2.8 10.6
27 2.4 11:30:23 16 25.34 101. 04 3.8 2.4 1.4 19.4
28 1.9 13:55:59 12 25.32 101. 03 2.6 0.9 1 20.3
29 2.2 15:43.19 5 25.44 101. 19 2.4 3.2 1.5 10.2
30 5.2 170200 14 25.34 101.01  221.2 113.5 105.8 20.2 3.86 1.48  3.18
31 2.9 17:05:11 12 25.35 101. 01 3.2 2.2 3.0 33.2
32 2.1 17:06:52 2.1 25.44 101. 19 4.7 2.7 2.6 20.8
33 2.5 170830 5 25.44 101. 19 4.5 3.9 1.9 18.0
34 1.5 17:13:59 5 25.44 101. 19 2.5 0.9 0.9 18.5
35 3.0 17:29.52 13 25.33 101. 03 2.9 2.2 2.1 16.6
36 3.3 1804 :46 12 25.34 101. 01 10. 8 9.6 6.6 19.3
37 2.6 18,5708 12 25.31 101. 06 5.1 4.2 4.3 9.5
38 2.5 19.18.32 15 25.35 101.04  14.7 6.0 5.8 18.9
39 1.9 19.33.56 5 25.35 101. 04 4.8 1.5 1.8 18.0
40 4.6 20:57:29 14 25.35 101.00 201.6 213.4 82.7 20.8 2.0 0.75 1.97
41 2.8 21.:11.38 13 25.35 101. 00 5.0 3.8 2.6 18.5
42 2.6 21.19.52 5 25.33 101. 02 2.4 1.6 1.2 18.9
43 3.0 21:21.44 9 25.35 101.02  20.6 8.8 8.3 18.8
44 2.8 22.36.27 5 25.34 101. 01 2.5 2.2 1.2 18.9
45 2.7 22.46.37 5 25.33 101. 02 4.7 2.6 2.5 16.5
46 2.3 23.13.06 8 25.35 101. 02 2.5 0.9 0.8 14.7
47 3.4 23.16:49 13 25.32 101.06  34.0 24.8  20.1 10.9
48 2.6 23.23.40 5 25.32 101. 06 7.0 3.8 3.4 11.3
49 2.6 23.31.33 5 25.33 101.03  10.5 6.1 3.8 12.6
50 2.5 11 01.05:51 13 25.34 101. 03 5.1 4.3 2.0 17.1
51 3.7 014940 14 25.35 101.00  37.9 19.3  15.3 21.1
52 1.8 02:36:11 5 25.31 101. 06 2.7 1.9 1.2 1.1
53 2.0 04:59 .08 5 25.32 101. 05 2.7 2.2 2.5 13.4
54 2.4 09:53:35 12 25.34 100. 59 2.4 1.3 0.8 19.4
55 1.9 11.27.24 10 25.35 101. 02 2.4 1.2 1.2 20.3
56 2.3 12.47 .44 16 25.35 101. 00 4.2 2.3 2.4 19.9
57 2.1 13:39:39 5 25.33 101. 04 3.7 2.1 1.3 11.6
58 3.1 21:42.19 16 25.36 101. 01 11.8 5.2 5.8 21.1
59 1.8 22.07:37 17 25.34 101. 08 2.6 2.8 2.3 13.8
60 2.8 12 02.34.38 16 25.35 101. 01 6.7 2.6 1.3 13.4
61 2.9 043850 15 25.34 101.02  13.7 5.8 6.7 18.9
62 2.4 07:04:33 8 25.35 101. 02 3.0 2.0 1.1 16.6
63 1.8 08:47:30 6 25.32 101. 02 3.5 1.4 1.4 5.6
64 3.3 18:29.06 8 25.36 101. 01 14. 4 7.7 5.0 20.4
65 2.9 20.17.:48 6 25.35 101. 01 7.0 2.5 2. 20.3
66 4.7 13 00:01:19 9 25.33 101.03  684.1 617.4 660.1 18.1 1.63 0.64  0.95
67 2.3 00:54:30 10 25.33 101. 01 4.1 1.7 1.3 19. 4
68 3.6 01.:04.28 10 25.32 101.04  55.9  32.5 42.7 13.6
69 3.3 010834 10 25.34 101.04 331  25.3 17.0 13.5
70 2.0 061157 5 25.33 101. 03 2.7 1.6 1.0 17.1
71 2.0 09:42.56 5 25.34 101. 03 2.7 2.0 0.9 18.0
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Fig. 4 Seismic acceleration recordings recorded

at mobile station in Yangpai reservoir

x5 BHRANE, FRAKERDANSRBOER MR EGBRIICR

Tab. 5 Strong motion recordings of the main seismic events recorded at mobile station in Guantun primary school-Yangpai reservoir

HESE WA IR EE/ Gal — Feag/s
e R R[] )
BEMs ———————— WE/km oy/(°)  Ag/(°) EW SN UD /km 0% 0% 1/5
H o B8
1 2.8 10 02:43.13 12 25.33  101.05 1.9 2.4 1.4
2 2.7 02:50.23 14 25.32  101.05 2.8 3 3.3 13.6
3 2.5 02:53.24 15 25.34  101.03 3.6 3.3 2.6 13.6
4 3.4 03.51:07 14 25.34 1002 6.1 49 47 18.4
5 2.7 04,28 .43 13 25.33 1002 2.5 3.5 1.8 16.5
6 2.7 04.31.57 13 25.33 1002 2.1 3.5 1.3 18.0
7 3.5 04:56:49 11 25.32 10106 28.6 19.9 9.1 11.8
8 2.4 05:24.10 11 25.31  101.06 1.8 2.8 1.4 11.6
9 3.3 0543 .43 13 25.34  101.03 3.5 4 5.6 18.2
10 2.7 05:56.42 12 25.31 10106 5.4 59 56 13.4
11 2.8 0605 ;45 12 25.32  101.05 4.5 3.3 3.1 12.6
12 3.9 083630 14 25.35  101.01  64.2 55.1  35.3 19.7
13 5.2 170200 14 25.3¢  101.01  23.5 30.9 15.9 2.5 8.4 3.3 9.8
14 4.6 20:57:29 14 25.35  101.00  13.7  23.1 15 24.6 8.5 1.9 7.7
15 4.7 13 00:01:19 9 25.33  101.03  59.0 100.6  25.5 21.1 5.3 1.7 43
16 3.6 01.04.28 10 25.32  10.04 6.5 9.6 5.6 16.2
17 3.3 01.08.34 10 25.34  101.04 7.5 8.1 4.3 18.0
4.4 PIZEAIREHPNE 4.5 RFEBFRIHANE
K2 -2545 BB B AR k& BL A2 1] & BT 28 BARBAE B BB B BUN W E T K

PNZEXTRDMAF—E B1220 V AR AL A

SRBLE: MkfE4 Gal, RH:A 200 sps, A
BIE] 20 s, JEEME 20 s, 7 H 10 HE 13 B3
43 MHREM (k6. K5),

JeHuTE b X% K2 -2555, A 220 V AZHHLIR
SHRBLE: MAME4 Gal, RA:A 200 sps, HiEH
[[]20 s, JGEM T 20s, 7410 HZE 13 Hit
39 MHLRFE (KT, K 6),

o
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Tab. 6 Strong motion recordings of the main seismic events recorded at mobile station in Apiela
) — HESH WE{E I E/ Gal R RPI/s
H =% M _ BRMIE WE/km ox/(°)  Ag/(°)  EW SN UD /km 0%  70% 1/5
H W:4:%
1 5.2 10 17.02.00 14 25.34 101. 01 265.6 155.3 144.5 12.5 2.8 1.9 2.7
2 2.9 17.05;11 12 25.35 101. 01 6.8 4.4 7.7 23.2
3 2.1 17.06:52 2.1 25.44 101. 19 3.9 2.0 4.3 14. 4
4 2.5 17.08:30 5 25.44 101. 19 5.7 4.1 3.2 26.9
5 3.0 17.29.52 13 25.33 101. 03 4.6 4.8 4.7 9.7
6 3.3 18.:04 .46 12 25.34 101. 01 18.3 15.5 7.8 14.7
7 2.2 18.24.05 5 25.44 101. 19 3.7 2.2 2.0 13.4
8 2.6 18.57.08 12 25.31 101. 06 3.0 2.9 5.1 11.5
9 2.5 19:18:32 15 25.35 101. 04 3.9 6.9 4.0 13.1
10 1.9 19.33.56 5 25.35 101. 04 3.5 2.2 1.4 12.8
11 2.0 19.46:12 16 25.32 101. 02 3.1 2.7 2.0 15.1
12 4.6 20.57:29 14 25.35 101. 00 103.5 88.7 56.6 17.2 3.3 2.1 3.5
13 2.8 21.11.38 13 25.35 101. 00 2.6 3.9 6.7 8.9
14 2.6 21:19:52 5 25.33 101. 02 2.8 3.2 2.6 15.2
15 3.0 21:21:44 9 25.35 101. 02 21.2 20.2 9.5 13.9
16 2.7 22.46.37 5 25.33 101. 02 3.7 3.1 3.3 14.8
17 3.4 23.16:49 13 25.32 101. 06 11.8 10.3 7.9 11.9
18 2.6 23.31.33 5 25.33 101. 03 3.4 3.5 3.0 11.8
19 2.5 11 01:05:51 13 25.34 101. 03 5.7 2.5 2.2 14.7
20 3.7 01:49:40 14 25.35 101. 00 34.5 15.4 22.2 14.7
21 2.4 09.53.35 12 25.34 100. 59 3.7 2.2 2.1 14.4
22 2.3 12.47:44 16 25.35 101. 00 4.6 3.9 3.7 15.2
23 3.1 21.42:19 16 25.36 101. 01 9.1 5.5 9.9 16.0
24 2.8 12 02:34.38 16 25.35 101. 01 3.3 2.7 3.8 14.0
25 2.9 04.38.:50 15 25.34 101. 02 12.4 9.4 9.4 14.4
26 3.3 18:29.06 8 25.36 101. 01 12.2 12.6 12.1 15.2
27 2.9 20:17:48 6 25.35 101. 01 6.7 5.6 5.7 14.1
28 4.7 13 00.:01:19 25.33 101. 03 263.0 358.5 76.8 16.1 2.9 0.6 0.74
29 2.5 00.08:18 25.33 101. 05 5.7 3.9 3.3 13.6
30 3.6 01.04.28 10 25.32 101. 04 28.3 17.1 10.8 13.2
31 3.3 01,0834 10 25.34 101. 04 25.3 25.1 16.4 13.4
32 2.0 06:28.57 5 25.33 101.03 2.9 1.4 1.4 13.9
RT EREANSUHRMHETEHEHECHRESILR
Tab.7 Strong motion recordings of the main seismic events recorded at mobile station in Guanglu
HhESH WEAE B BE/ Gal R Fril/s
5 RE M L WE/km on/(°)  Ag/(°)  EW SN UD /km 0% 0% 1/5
H .8
1 5.2 10 17.02:00 14 25.34 101. 01 39.1 50.5 28.6 23.7 17.7 12. 4 21.2
2 3.3 18.04 :46 12 25.34 101. 01 3.5 3.3 2.2 22.8
3 2.6 18.57.08 12 25.31 101. 06 2.5 2.3 2.3 18.1
4 4.6 20.57:29 14 25.35 101. 00 22.1 14.5 15.1 22.0 18.1 9.6 17.9
5 3.3 21:21:44 9 25.35 101. 02 2.5 1.9 .02 20.8
6 3.4 23.16.49 13 25.32 101. 06 6.4 3.7 5.9 16.6
7 3.7 11 01:49:40 14 25.35 101. 00 3 3.1 3.5 18.2
8 3.3 12 18:29:06 8 25.36 101. 01 3.8 4.1 3.4 6.4
9 4.7 13 00:01:19 9 25.33 101. 03 75.5 80.4 46.6 17.8 10.1 3.7 10.5
10 3.6 01:04:28 10 25.32 101. 04 19.9 13.8 12.1 18.8
11 3.3 01,0834 10 25.34 101. 04 12.7 15.4 7.6 18.4
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Fig. 6 Seismic acceleration recordings recorded

at mobile station in Guanglu
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Emergent Strong-motion Observation of Yao’an M 6. 0 Earthquake in 2009

LI Shi-cheng, CUI Jian-wen, ZHANG Qian, GAO Dong, LIU Qiong-xian,
DUAN Jian-xin, BAO Yi-feng, HUANG Xiao-dong
( Earthquake Administration of Yunnan Province, Kunming 650224, Yunnan, China)

Abstract

Firstly, we introduce the emergency actions we took against the Yao’an M46. O earthquake on July 9, 2009,
such as the deployment of the mobile stations of strong motion, the capture and process of the strong motion re-
cordings of the Yao’an aftershocks, etc. Then, through discussing the phenomenon of the highpeak acceleration
and low intensity of the M4. 7 aftershock, we find that the site condition has a significant effect on the peak of
ground motion, and it is the short relative-duration of the peak-value of the aftershock that mainly caused serious
damage despite the low intensity.

Key words: Yao’an earthquake; mobile observation; peak ground acceleration; earthquake damage

rapid assessment



