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ABSTRACT

On June 2, 2013 at 13:43:3.2 local time (05:43:3.2 UTC), an M 6.5 earthquake occurred
in the mountainous area of Nantou County in central Taiwan. According to the report from
the Central Weather Bureau (CWB), the epicenter of the mainshock was located at 120.97 °E
and 23.86 °N, about 29.3 km east of Nantou County Government building. The focal depth
was originally determined to be 10 km, but was revised down to 14.5 km. This earthquake
was felt all over the island of Taiwan. According to the preliminary earthquake report from
CWB, the real-time strong ground motion station CHN5 located at Caoling (¥ 4), Yunlin
County, with an epicentral distance of 42 km had the largest PGA of 267 gal in the east—west
direction. The ground shaking level was CWB-defined Intensity VI (PGA 250-400 gal) at this
station. However, after the recordings from all the free-field strong motion stations in Taiwan
became available, station TCU167 located in the Sun Link Sea (4:+k;%) region with an
epicentral distance of 31 km recorded the strongest peak ground acceleration of 681 gal in the
east—west direction, reaching CWB-defined Intensity VII (PGA 400 gal and above). The focal
mechanisms calculated from institutes in Taiwan and in the US are very similar. This report
used the P-wave first motion solution from the CWB. According to the distribution of
aftershocks and the tectonic settings near the hypocenter, we are convinced that the strike
angle of the real fault plane solution is 2°, with a dip angle of 22° to the east, and slipped
along a rake angle of 83°, which is very similar to the earthquake on March 27 (0327). More
than 1000 aftershocks were observed after the mainshock, but the largest magnitude of these
was only My 4.4 at almost the same epicenter of the mainshock. The aftershock distribution
pattern is approximately parallel to the strike.

The Early Seismic Loss Estimation (ESLE) module of Taiwan Earthquake Loss
Estimation System (TELES) was automatically activated by the CWB earthquake report, and
its estimates revealed that there might be some minor structural damages, which might induce
zero to three casualties. Therefore, the emergency response was initiated at NCREE. More
analyses of the strong ground motions and updated earthquake loss estimation were conducted
by using further earthquake data from the CWB. Approximately two hours after the
earthquake hit, the NCREE dispatched its reconnaissance team to leave for the most affected
area, including Nantou County, Yunlin County, Taichung City, Chiayi County, and Miaoli
County for collecting more detailed information on the damage of buildings, schools,
nonstructural components and medical equipment.

The major types of building damage were: pounding at expansion joints, pounding due to
inadequate separation between two adjacent buildings, falling or cracking of facade tiles and
granite panels, spalling of cement cover layers, cracking of partition walls and nonstructural
walls enclosing stairwells, light shear fractures of short columns, and cracking of
along-corridor nonstructural walls of typical low-rise RC street-front buildings. On the other
hand, the major types of nonstructural damage were: excessive deformation and/or falling of
light suspension ceilings, overturning of cabinets due to lack of quakeproof anchorage,
failures of base porcelain insulators of surge arrestors and aluminum clamps of elevated buses
in a 345kV switch yard, anchorage failure of shock absorbers of air conditioning compressor,
damage or failure of water tanks made of stainless steel, damage and leakage of water pipes,
etc. Learning from the March 27 Renai Earthquake experience, this time Taipower used
separate wires for surge arrestors and potential transformers to avoid domino type of damages.
The earthquake triggered land slides and rock falling in the mountains of Nantou and Chiayi
area, unfortunately resulting in five deaths.
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18| % EIEE: B N | 042 | 075 | 0.68 | 0.22 | 098 | 0.67
19| 2z Gz 2 042 | 077 | 0.70 | 0.22 | 0.98 | 0.67
20| xz Gz 3 046 | 071 | 0.62 | 0.21 | 098 | 0.67
21| 2z “ Az 4 0.44 | 075 | 0.67 | 0.22 | 098 | 0.67
22| x =z TN L 0.85 | 1.05 | 0.85 | 048 | 0.93 | 0.65
23| a =z BB R B A 0.76 | 0.96 | 0.85 | 0.44 | 1.00 | 0.62
24| = BL B SRR K PRFEOT 073 | 094 | 0.83 | 042 | 1.00 | 0.62
25| az |2X3g AR ¥ (FFE) 070 | 091 | 081 | 040 | 1.00 | 0.62
26| 2z R YN 0.66 | 0.86 | 0.77 | 0.37 | 1.00 | 0.62
27| * = G PR 050 | 051 | 0.40 | 0.39 | 0.70 | 0.52
28| x % PrESAT R 064 | 0.65 | 0.38 | 0.37 | 0.84 | 0.55
29 | 2L & R 0.17 | 0.17 | 0.08 | 0.09 | 0.80 | 054
30 | 254 o ZHRA R 020 | 032 | 025 | 0.26 | 0.80 | 054

30




31| 2251 FirapELs L 020 | 0.36 | 022 | 0.36 | 0.84 | 0.55
32 | 2284 BT T 0.70 | 0.63 | 056 | 0.17 | 1.00 | 0.62
33| 2251 R AT 0.66 | 058 | 050 | 0.15 | 1.08 | 0.69
34|24 [T e <~ F R F 4(TCUL48)) 045 | 053 | 020 | 011 | 0.70 | 0.52
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TCU126 Station(2013/06/02,ML6.5)
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TCUO077 Station(2013/06/02,ML6.5)
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TCUO074 Station(2013/06/02,ML6.5)
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CHNS5 Station(2013/06/02,ML6.5)
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Event effect Correctlon

Orlgm T|me 2013/06/02 13 43 03
Lon:120.9719E

Lat:23.8618N
1E+0003 pepth:14.74k

Mag:6.52
§E001 E
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1E-0033 pData= 80
ErrorMean=0.1209

® ©® ORIDData
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Event effect Correctlon
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Event effect Correctlon
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Event effect Correctlon
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Event effect Correctlon

Origin T|me 2013/06/02 13:43:03
Lon:120.9719E
Lat:23.8618N
Depth:14.74km
Mag:6.52
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m
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Event effect Correctlon Event effect Correctlon Event effect Correctlon

Ongm Time: 2013/06/02 13 43 03 0r|g|n Time: 2013/06/02 13 43:03 0r|g|n Time: 2013/06/02 13:43:03
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Event effect Correctlon
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Lon:120.9719E
Lat:23.8618N
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Event effect Correctlon
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Event effect Correctlon
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Observed PGA.(g) Observed PGA.(Q) Qbserved PGA,(g) Cbserved PGA.(g) Cbserved PGA (g)

Cbserved PGA (g)

Observed Sat.(g)
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Predicled Sas,(g)

Station. TCLI0S4
EM=120.90/23.88
M = 413~ 7.06
Depthikm)= 4.39~ 32.89
Distance(krm)= 14.04~142.92
PGA(gal)= 3.57~646.05
Sal(gal)= 0.88~1368.19
Sas(gal)= 8.39~1665.56
Ws30=1

Station: TCUOTS
E/M=120.89/ 23.84
M= 4.05~ 7.06
Depth{km)= 4.77~ 32.89
Distance(km)= 11.53~143.90
PGA(gal)= 3.15~683.29
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Vs30=1
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EM=120.67/23.60
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Depth(km)= 0.90~ 35.00
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M = 4.03~ 7.06
Depth(km)= 0.90~ 34.22
Distance{km)= 16.43~270.45
PGA(gal)= 0.68~646.07
Sat(gal)= 0.39~103.10
Sas(gal)= 1.74~140.37
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EM=120.78/ 23.83
ML= 475~ 6.80
Depth(km)= 5.30~ 22.03
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Cbserved PGA(g) Observed PGA(g)

Cbserved PGA(g)

Station:CHY024 (No. of Data=40)
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Latitude,(N)

Latitude,(N)

2013/06/02 13:43:03, Location=120.97E / 23.86N
ML=6.5/ Depth=14.54km, Data: 134 sites
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Earthquake Final Report (Regional Network) Central Weather Bureau (CWB), Taiwan, R.O.C. EE
This is Informal Information for Rapid

Dissemination, the Official Report will be Broadcasted by CWB, Taiwan, R.0.C., at http://www.cwh.gov.tw/ Magnitude, ML=6.3 Origin Time: 6/

2/13 5:43:3.6 (UT) Get Result Time ===> 05:51:47

Location: 23.87N 121.00E, Depth: 10.0 KM

Felt Region:

Sta. Lat.  Lon. Inten PGA(gal) RFPGA EpDis P_Arr(sec) S_Arr(sec)

SML 23.88N 120.91E5 2169 4003 9.6 6.6

TYC 23.91N 120.87E 4 77.7  268.8 141 6.6

WPL  24.01N 120.96E 5 50.9 216.9 16.6 73 113 =

WWF  24.04N 120.70E 4 67.4 63.7 364 111 14.1

WES 23.81N 120.62E5 127.1 55.2 39.6 114 14.6

WHF  24.14N 121.27E 4 55.8 51.8 411 115

WYL 23.96N 120.58E 4 63.4 45.7 441 122 16.8

ALS 23.51IN 120.81E5 91.0 455 443 124

CHN5 23.60N 120.68E6  266.8 448 447 126 18.0

TWT  24.25N 121.16E 4 34.6 439 452 122 17.9

ESL 23.81N 121.44E 4 27.7 43.8  45.2 12.4

WDS 24.26N 120.83E 4 59.0 41.6 466 129

WGK 23.68N 120.57E5  159.2 38.8 485 128

WCH 24.08N120.56E5 108.1 354 511 134

ETM  23.97N 121.49E 3 21.7 353 511 132

ESF 23.87N 121.51E4 29.1 349 515 133

EHY 23.50N 121.33E 3 22.0 339 52.3 135 21.7

EGF 23.68N 121.48E4 53.7 331 53.0 140

WDD  24.13N 120.56E 5 85.7 320 541 138

TWQ1 24.35N 120.78E 3 17.5 286 57.5 155

EGA 23.97N 121.56E 3 21.5 28.0 583 14.4

EGC 23.71IN121.55E3 215 279 584 150 240

EYL 23.90N 121.60E 4 27.9 256 612 153 24.9

WYP  24.33N 120.65E 4 32.3 247 625 160

HWA 2398N 121.61E4 38.3 241 634 157

NSY 24.41N 120.77E 4 31.4 23.1 649 162

TWF1 23.35N 121.31E 3 16.0 23.0 651 15.7 238

TWD 24.08N 121.60E 3 10.6 226 657 151

CHN4 23.35N 120.59E 4 64.1 19.8 708 167

ETL 24.16N 121.62E 3 21.2 19.7 709 163

CHY 23.50N 120.43E5 95.8 19.5 712 17.0

WTC  23.86N 120.29E 4 55.7 189 726 166

NNS  24.44N 121.38E 3 16.4 18.3 739 17.3 26.6

NSD  24.54N 120.92E 3 15.6 17.9 749 18.1 =

EI ewb@scman.owb.gov.tw
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