2016 FEEFREHRIZI T DITE - RH - #UsiERO K EX G

FAIFSC (Milan Sun)
[E 7 BErg [E R K (National Chi Nan University)

1. EXRES

FAE AR - [T

2016 4= 2 A 6 H/FAT 3 ¢ 57 73, BB OEMTRRXZERL LIEE— AV v/ =F =
— R 6.4 OHENFAELL (K1), 17T AOECPHERSI, TOIFE AL EBBRTTHTED
EABEIC L2 O TH D,

1 AR
5IH7E : httpi//earthquake.usgs.gov/earthquakes/eventpage/us20004y6h#general



eSS

AEIOERIZE D5 11T AD DB, 1156 NIFHETTNG [HEREEFE] & MEEh 58D
BEEIZ LY EL 2o TS, ZOM 241, BFETIM-XKIC T, £z, AEHETT 500 A
LLEIZDIED, ZOMEIC X 288F X, 1999 4F0 921 KHELSKEE L 720 | BEFIXIT
NT$100 B2 LA T2,

B ORHA
T AU IHEREITNC LD L. ZOHBIZEROHEHEEOES (]9 20km) TORET UL
5% BEMTEARE T 5. AIFHROHR T HERS MO0 L > Th 5, 2—7
ST TV b T 4 VT L — OB L W5 B ER R T LTV 5 L6
EhTH5,

2. HBIZH 1T D FTEHEES D xf it

i (3:57am) @ 12 Bk, PREKGRITFHEREZHES Lo, BRI S 50 kn2L HAfE
NTED A2 1L, HMEREE T 5~50 BORFMNH 7= & SN b, FRi14 8305, &5
MBI BLHO SR A A R B, /TR 4 R 57 43, B TTR BUSTEN L & 2 B3 RA
HEIRE Lo, Fal 6 RpliX, Ak, Fradb. Hrrh o BB A RBIEENC SN 5729
%’ﬁoko%mﬁ&A¢ﬁ@ﬁ%%%Aﬁ’“6ﬂko

FEFEIUHRHE &SRB B FRIE, ARl 9 IRF 30 43 (ZEIFE L, R BUT O BB TE B o fE
o Tz, FAEERRIZAEEC %ézﬁ%F1#étw\ﬁ%mw60@ﬁﬁ_ﬁﬁz
Wl H—ZE, EEITEND 810 ADANE, 11 OEREF—L, 24 ORI F—
A, 38 OHEAZKENEENISMEET-, AMTTIM-RKIZH 2EEFTHIL2 GO~ a7
Z—ZHE L, ﬁ$%m®ﬁﬁ%bt03$%%%AfﬁiEMA®E%%ﬁ%%A$’
IRiE, FREELST-ADTEZOIT, FiT 4 HDOBFTIC 1200 KOy R HE, BFE%%E
ilmok%ﬁﬁﬁgé~ﬁ%ﬁﬁ%%&ﬁoto

HER . BRBUMIZEIE L 72 OJRE & BEDOFEIC DWW TORE LRI L=, 279

H. B BAPTIRE Uz THE4EE) 2855 L-BRSH&E 3 AOMEZMREITK
AL, MEIL, AT AP, fin 2 4 Oneila 65 LR KRBIERR CHMmR LT, 4
ATH, #EAN3ANZIE, AEIOHEOEMLEA D & LT 5FEOEERMN T I,

3. R - HBERITE 2 KERIE, BLITH - BH - FRIC X 5EH#
E 42 - NPO - NGO

M ERHAIL, B ORKBIEECEBIEE) /2 S L 0 S RIOES ISR Lz, 36 DEHH
e 72 DEMAERICE T, 3H 14 H~25 BB CREBSNM Tz, (A FLEE



BY = FIIEREFE OO EAM, AMER, ik, BEZREEL, 1000 ALLEDORZ
VT4 T RN 15 NS T,

BERTTIE, 100 ALLEDORAZ » 7 LRT T 4 7 R E O -8B L-, AR
fMEIX e T 2HA AN, TR, BEFERIIRENEICZHEO T M E Lz, BIzIiE, 74>
JAAy T ) uY— s T—TaRk BEHEITEROZOIC NT$2 B4 % L TnD,
R, BRETTBUFICITREE NT$41 BERFM SNz, BER+5E, 3 A 26 BT
188 AIZ NT$1900 75 % 43t L T\ 5,

PR MIBSE D DR T L, B ERCHEKE R ZFEKR L2, VA T oA —F—o
X, BT — 2o KE DD ST v T o ERE L, SR TEIOEFEZRMIE LA
BNz,

A B

BEEAHOWBERE ., BBIBR, £ L AR KE) L EIHD 72D ERICHEFME M- T,
A H =3y MRHFEOIIE, BT AR T, NEMEEOFERE X > bk
W L72E bW, 77— N~y TR EO—DO T = 7% A NI, ANx DULERIERE T
BLRZGGDHTD, T ERYELZ VL SIVTWAGINCEIT A2 A 74 07Ty
77—t LTCHRAENT, £70, 29 LT Ty M 74— L3RI E > T, AIEH
HOBIT & 72 BB ECY — B ARME Z R LT OIS T,

T8 - B - EROESE

ARIOEK THEOTRMAMKIL, REZRE ERKERI LERR Y N U —7 2 LT,
MO, N4 [T BT HBUFICHH oW £ 0 L. SIS I SR L BRI L > T
ECTEHEEOERERAMET L 0L LCRA SN, FfOREITHRE NT $ 41 fEICE
LT3, BAKHCIE, AERHFHS. LHEFELERY — F—SMTORT VT 4 T
IR (FE A ERFAE) 23 BT CLE L S D ATEH L Z AT 2 72 OIS B BUT &
S,

4. HRIZXT DERT - FRARK CHBES IS ~DOHEH

HRIX R

HBITHET D2 Z LD TERVARKETH D, LrL, 77 /v U— 2R LB aHE
R AT DX o T, EEREEDEE LHEENRBET DRI, H 2 2R E L0 2 <R T
x5, HERAND 12 Bk, TRKIGRITHEZERZRES L, EE,MD 50 knll FBENL
Gt OERIZ, 586 LIZZENL LORHZ R TE 21T TH D, Lol B
50 kmPAPIZAETe N 2 (SIS 2 REFI 3 72 v o 7o, [EIFHUENSE | % — (National
Center for Research on Earthquake Engineering :NCREE) (2 X5 &, BXZMEEH A
TN, EEEAEET D 4~50 MRNCHEEO TN TO AL IZEREZEFET D, MEREE



ﬁ%ﬂm@% 1, REBIBE A 2 R—IT%F LT AT ATHUIROAE S EE#Z % - 72
EELESEELNOBRITEEN TR o7, 2016 4 5 HAIZ San Lien
Technology Corporation I, BTN 20 O/NERIIANA TV v REAHMEER L AT A
(HEEWS) % %4 L7z, HEEWS | I B N B2 L EN AT DR, P EFE - TH
REZRIR Y DHIBEDO B ZNET 5,

BRXINCIBT DITBA~DOHLH

P T OWBUF T, B A Z ENTERD -T2 LT &SN T2, A5 TIdE
FLELUE L KRS 5 £ < FEi ST, B BRI, a0 RETF ] 2 7&G8 L
e T s TV D, Kﬁﬂ@mﬁ&$&%1$ﬂﬂﬁmﬁﬂ%ﬁwto@%ﬁﬂ%ﬁ
B9 2 B BILRE OFEFRO KN & EI A BZDIC b LT, F7ERZOMAEIL, BUNF RS
BED R BIG DR R A 5 ot_tf@%twéﬁﬁéﬁwt i 7,

BRITRIT BRI
OB X, AARORRIC DRIV TH - F I L2 B2 N &3 HiEAE %
E#é SERE (BVBHRE) (THUE OB 2 BUN O B TR 2 72012, m%WKM%
Te R FERRAEZ AR Uiz, P RBUFDAESE L= B RHEEE o A 7 A%, BB 022
ié%%%é IR 2 D2 KO R CcE 5 L o, #mEiia—9— %ﬂ@fyfwy
EIEZBMGT 5,

[ABFFEIE, SCERRL A8 FASL R B O TR SR R SR e 2E (Rl 256 £E~FRR 29 4
[fe BEAE LI DAL & /N o ADOMESLIZBT DH9E)) ICX D ERL T 5, ]

AR IR R ERE B R v 2 —



1. General Information
Name of the Disaster:

2016 Kaohsiung Earthquake
Date & Place of Occurrence:

On 6 February 2016 at 3:57am, an earthquake with a moment magnitude of 6.4 was
occurred in Meinung District, Kaohsiung City, Taiwan. It caused 117 deaths that most of people

were killed in a collapsed building in the nearby Tainan City.

Figure 1 Map of 2016 Kaohsiung Earthquake

Source: http://earthquake.usgs.gov/earthquakes/eventpage/us20004y6h#general



Amount of Damage:
The earthquake caused 117 deaths, of which 115 were killed in the collapsed building
called Weiguan Jinlong (472 <& BE) in Tainan City, the others were killed in Guiren District,

Tainan City. More than 500 people were injured. This earthquake is the deadliest earthquake
in Taiwan after the 921 Chi Chi earthquake in 1999 and caused about NT$10 billion property

loss in affecting areas.
Cause of the Disaster:

According to U.S. Geological Survey, this earthquake is the result of oblique thrust faulting
at shallow-mid crustal depths (~ 20 km). Taiwan is one of the most earthquake-prone places in
the world. The tectonic setting and dynamics of the Eurasian and Philippine Sea Plates are the

major triggering mechanism of earthquakes in Taiwan.

2. General Question:
Please provide a summary of how the country responded to the disaster on a separate sheet.

12 seconds after the earthquake (3:57 am), the Central Weather Bureau issued the early
warning. People who live more than 50 km from the epicenter had 5 to 50 seconds to respond
to the disaster. At 4:30 am, the local Emergency Operation Center (EOC) was set up by Tainan
City Government. At 4:57 am, William Lai, Mayor of Tainan City came to EOC to direct rescue
actions. At 6 am, several rescue teams from Taipei, New Taipei and Hsinchu City headed to
Tainan to join in rescue activities. The rescue teams from the Changhua County and Taichung

City were sent to Tainan as well.

President Ma Ying-jeou and Premier Chang San-cheng arrived Tainan at 9:30 am to
coordinate the central government’s rescue actions. The Ministry of Health and Welfare had
launched six regional emergency operation centers in Tainan to provide emergency medical
care for disaster victims. Ministry of National Defense sent 810 personnel, 11 medical teams,
24 search and rescue teams and 38 vehicles from army units to join in the rescue actions. The

Army Command Headquarters based in Guiren District, Tainan City sent two helicopters to
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survey the damaged areas. Kaohsiung Armed Forces General Hospital dispatched 30 medical
personnel to Tainan. A total of 1,200 beds in four locations were prepared by the military for
people who lost their homes due to the earthquake. Tainan Air Force Base had been turned
into a temporary shelter that could accommodate up to 1,400 people left homeless by the

quake.

After the earthquake, Tainan City Government began the investigation work on the
responsibility of collapsing buildings. On February 9, Tainan District Court approved

prosecutors’ request to detain three executives of the developer company that built the

collapsed Weiguan Jinlong building. The prosecutors detained Lin Ming-hui (FfBB#E), former

chairman of the Weiguan company, as well as two other former executives Chang Kui-an (382

%) and Cheng Chin-kui (BF#£ ), on charges of professional negligence resulting in death. On

April 7, the accused three defendants were sentenced to 5 years in prison for their

responsibility in the tragedy.

3. Specific Questions

A. Was there any remarkable disaster response from the private sector, such as private
companies, NPOs, and NGOs, along with response from the central and local

governments?

The civil society also responded to the disaster to join in rescue and recovery
works in Tainan. 36 religious groups and 72 business corporations held a ceremony in
Tainan from March 14" to 25 for offering relief for disaster victims. Buddhist
Compassion Relief Tzu Chi Foundation sent more than 1,000 volunteers to 15 locations
in Tainan with blankets, winter bedding, clothes and food for the earthquake

survivors.

Taiwan’s Red Cross Society mobilized more than 100 employees and volunteers

to help with the relief efforts. Citizens, business groups and celebrities like Jay Chou



made huge donations to the relief efforts. For example, Terry Guo, the chairman of
Foxconn Technology Group, donated NT$200 million for disaster recovery works.
Totally NT$4,100 million were donated to Tainan City Government. In March 26,

Taiwan Red Cross provided NT$19 million to 188 disaster victims.

Several hotels around disaster areas voluntarily offered free shelter or hosting
service for disaster victims. Some restaurant owners set up temporary kitchen in

disaster areas for offering free hot foods for rescue teams and disaster victims.

Was there any remarkable disaster response from the general public, such as local

residents, students, and volunteers?

Voluntary fire fighters, rescue teams, and individuals from all over Taiwan went
to Tainan to provide disaster rescue and recovery services. Some internet users post
information about the location of free shelter and food providers and needed
resources online. Some websites such as Google Maps were used as the online
platform allowed the public to quickly access the needed information and coordinated
and matched the demand and supply of resources. Such platforms also facilitate
disaster victims to find out the needed resources and service providers to help them in

reconstruction works.

Was there any cooperative response to the disaster between the public sector, private

sector, and/or the general public?

Taiwanese civil society has created a strong voluntary disaster rescue and
recovery action network. After the earthquake, the public donated money and
supplies to the Tainan City government. These funds were used to assist the victims
and to cover the costs of restoring and recovering from the damage. The amount of
donations reached NTS 41 hundred million.

During the emergency response phase, the Taiwan Red Cross Society, civil
groups such as Buddhist Compassion Relief Tzu Chi Foundation and local volunteers
(most of them are students) worked with the Tainan City government to provide living

supplies which were needed in the shelters.



D. Was there any countermeasure against or preparation for the disaster beforehand? If
applicable, please include assumed reasons why the countermeasure/preparation did
not work effectively.

The earthquake is one of the natural disaster which cannot be prevented.
However, with the technology use, the earthquake early warning system may help to
have more reaction time before the shock wave arrive and bring damages. 12 seconds
after the earthquake, the Central Weather Bureau issued the earthquake warning,
people who live 50 km outside the epicenter may have 5 or more seconds to react. But
people who live within 50 km around the epicenter did not have time to react.
According to the National Center for Research on Earthquake Engineering (NCREE), the
early warning system sends the warning to all people in Taiwan 4 to 50 seconds before
the shockwave arrives. 60 seconds after the earthquake, the system sent the report of
the evaluation of damage to rescue team members to show the possible damage in
local areas. However, the collapse of Weiguan Jinlong building was not included in the
report. A Hybrid Earthquake Early Warning System (HEEWS) was donated to 20
elementary schools in Tainan City by San Lien Technology Corporation in May 2016.
HEEWS uses the p-wave to measure the possible impact of earthquake before the

shockwave arrives and brings damage.

E. Were there any criticisms to disaster response of the central/local government from

the private sector, the general public, and/or other countries?

Both the central and city governments were criticized for their failure to
prevent the incidents from happening. In Taiwan, the building codes and zoning
regulation are not implemented well. Tainan City Government is criticized for
approving the building permit of Weiguan Jinlong. The inappropriate design and
jerrybuilding of Weiguan Jinlong lead to the tragedy. It revealed the lack of awareness
and corruption of government officials in reviewing the building permit. The
investigation after earthquake also verifies the government’s failure in reviewing and

monitoring the construction work of Weiguan Jinlong is the result of the collapse.



F.

Is there any countermeasure and/or preparation that has been or is going to be made

for future disasters after the disaster?

Borrowing ideas from Japan, the central government enacts laws that require
the third party review in civil construction. The Legislative Yuan (Taiwanese Congress)
passed the amendment of the Disaster Prevention and Response Act in which the soil
liguefaction is listed as major disaster to help earthquake victims apply governmental
financial aids. The earthquake early warning system built by Central Government
begins to offer free messages to mobile phone users for gaining more response time

before the shockwave arrives and creates damage.
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