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Summary of Kaohsiung Earthquake

• A magnitude-6.4 
– Date and Time:  February 6, 2016 

at 3:57 am 
– Epicenter: at Meinong, Kaohsiung 

City and with a focal depth of 16.6 
Kilometers

– in-land and shallow earthquake 
• Casualties

– 117 died and 546 wounded 
• Major losses 

– over 60 buildings totally or 
partially collapsed. 

Google, before

Chinatimes after
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Earthquake Report Shake Map

Strong Ground Motion

Summarized numbers of damages and casualties 

Items Descriptions
Casualties 116 dead, 551wounded

Interruptions to lifeline 
systems

• Power supply: 173,000 households
• Water supply : 400,300 households
• Land-line telephone: 1,248 households
• Mobile phone station: 143
• Natural gas supply: 1,304 households

Damaged building After quick assessment: Red-tagged 249, Yellow-Tagged 336

Damages or suspension to 
transportation systems

• Highway: 2 sections
• High-speed rail: a temporary suspension to south-

bound operation from Taichung soon after the quake

Damaged school 469

Mobilized personnel 33,343

Data source：Central Emergency Operation Center
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Emergency Operation

• Level 1 operation
Started from 4:15 am on Feb 
6 to collect situations, and 
coordinate search and 
rescue efforts

Ended at 4:00 pm on Feb 14

• In total
33,343 of urban search-and-
rescue team, firefighters, 
police officers, volunteers 
and soldiers had ever joined 
the operation 

Summarized NCDR Operations during 2/06-14 

• 0206 03:57 quake hit，03:59 NCDR’s system activated

• 0206 04:15 NCDR reported to CEOC

• 0206 05:00 NCDR Director reported to Primer and Vice Primer 

• NCDR was assigned as contact window to international media

• In seven days, NCDR motivated 120 persons to collect 
information and situations, provide suggestion, and post-
disaster survey

• During 9-day emergency operation, NCDR attended 23 working 
meetings, 5 press conferences; and issued 16

• Follow instructions, NCDR received six interviews by local 
media

• NCDR and NCREE were assigned to propose a survey 
report

• 0214 16:00 CEOC dismissed

2/06

2/11

2/12

2/07

2/08

2/09

2/13

2/14

2/10

Post-
disaster

On-site 
survey

and

Information
integration

Emergency 
operation at 
initial phase
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Time sequence of NCDR operations on 02/06
2/06

2/11

2/12

2/07

2/08

2/09

2/13

2/14

2/10

Post-
disaster

On-site 
survey

and

Information
integration

Emergency 
operation at 
initial phase

03:57 Earthquake hit

03:58 SMS notified NCDR staff

03:59 NCDR activated SOP

04:15 NCDR staff arrived at CEOC

04:30 Vice Premier, NCDR Director arrived at
CEOC

04:50 Premier arrived at CEOC

05:00 NCDR Director reported to Premier

06:20 1st EOC meeting, NCDR reported

08:25 NCDR assigned as a media window

08:30 2nd EOC meeting, NCDR reported

11:40 3rd EOC meeting, NCDR reported

旗
山
斷
層

小
崗
山
斷
層

M6.4 03:57
D16km

aftershock

Main shock

Locations of main shock and aftershocks and 
geological profiles
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Intensity

City Intensity
PGA 
(gal)

Yu-Lin 6 344

Tainan 5 233

Chia-I 5 190

250-400 gal
80-250 gal

Aftershock

Main shock

Shake map (Peak Ground Acceleration, PGA)

Hochali F.

Hsin-Hwa F. Chou-Tzn F.

Hsiocashan F.
Chi-Shan F.

Chou-Zo F.

Distribution of 
active fault

No. Fault

1 Chi-Shan

2 Cho-Tzn

3 Hsiocashan

Aftershock

Main shock

Active faults map
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麻豆區

中⻄區

口湖鄉

安南區

安平區

七股區

將軍區
學甲區

北門區

鹿草鄉
後壁區

水林鄉

土壤液化潛勢區域
Potential risk area

City District

Tainan 23

Chia-I 11

YU-Lin 5

aftershock

Main shock

high
moderate

Rik levels

Potential risk of liquefaction area

Time sequence of NCDR operations amid 02/07-11
2/06

2/11

2/12

2/07

2/08

2/09

2/13

2/14

2/10

Post-
disaster

Emergency 
operation at 
initial phase

On-site 
survey

and

Information
integration

NCDR conducted on-site survey

At 8th CEOC meeting, NCDR was assigned to
integrate information offered by agencies
At 10th CEOC meeting, Commanders
approved NCDR’s request of CCTV video

At 15th CEOC meeting, NCDR proposed policy
suggestions on soli liquefaction



2016/8/26

7

13

• Red-tagged building : 85
• Yellow-tagged building: 62

Quick assessment by : CPAMI, NCREE,  
Association of Civil Engineer, Association 
of Structural Engineers, NCDR

Liquefaction Potential: Moderate
Liquefaction Potential: High

Yellow Tag
Red Tag

Locations of damaged buildings and liquefaction zone

Liquefaction Potential: Moderate

Liquefaction Potential: High

主要倒塌或
傾斜建物災點

Locations of 8 severely damaged buildings 
and liquefaction zone

建照：無照建照：82.7.5
82建2348

建照：81.11.19
81建12034

建照：81.7.23
81建8259

建照：80.12.18
80建10076

建照：77.4.19
77建2348

建照：無照

建照：69.3.31
69建1971

Liquefaction Potential: Moderate

Liquefaction Potential: High

Yellow Tag

Red Tag
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Time sequence of NCDR operations amid 02/12-14
2/06

2/11

2/12

2/07

2/08

2/09

2/13

2/14

2/10

Post-
disaster

Emergency 
operation at 
initial phase

On-site 
survey

and

Information
integration

NCDR integrated post-disaster reports and marked
locations of damages.

10:00 Premier chaired a meeting focusing on priorities of
recovery, NCDR Director made a report.

15:00 At 23rd CEOC meeting, NCDR made a report

16:00 CEOC was official dismissed.

16

Lessons learned from the quake

• Retrofit on old-existing buildings
• Weak story (insufficient shear capacity) : wide-and-open space.
• Building designed before 1999: lateral reinforcement, seismic 

hooks and overlap of longitudinal reinforce bars
• Mixed-use complex includes commercial and residential units

• Needs of modern technique to identify people under 
deep debris

• Enhance resilience of under ground pipelines
• Business continuity plan to help quick recovery
• Raise public risk perception: impacts by soil liquefaction
• Space remodeling requires a professional certificate to 

ensure seismic safety
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0706/1430L
Issued sea warning

0708/0550L
Made landfall

0709/1430L
Dismissed all

warnings

Super Typhoon Nepartak, the first one in 2016
Warning time 72 hrs, direct impact time 9 hrs

Vmax >= 51.0 m/s (Severe)
Vmax 32.7~50.9 m/s (Moderate)
Vmax 17.2~32.6 m/s (Mild)

Source: CWB

Source: NASA

72hr

0708/1430L
Left CT

9hr

0706/2030L
issued land warning

Items Numbers
Casualty Death: 3

Injury: 285 
Evacuation Ever evacuated 17,396 
Power outage 523,281 households ever out of electricity
Water outage 24,829 households ever out of tap water
Land-line phone 
interruption

517 households

Mobile phone 
transmission tower

2,004 damaged sites

Flood 211 sites
Road closure 10 sites

Damages and casualties by Typhoon Nepartak
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Sea warning Issued: 7/6 14:30 
1. Report 01: 2016.07.06    15:00
2. Report 02: 2016.07.06    20:00

Land warning Issued: 7/6 20:30   
3. Report 03: 2016.07.07    08:00
4. Report 04: 2016.07.07    14:00
5. Report 05: 2016.07.07    20:00

Landfall time: 7/8 05:50 at Taitung
6. Report 06: 2016.07.08    08:00
7. Report 07: 2016.07.08    15:00

8. Report 08: 2016.07.08    20:00
All warnings dismissed 7/9 14:30

V Preparation and simulation

Close to landfall

After landfall and before departure

After departure

NCDR delivered 8 reports during 7/6~8 to provide risk 
assessment, scenario, monitoring & investigation

20

Highest 
possibility

Second 
highest  
possibility

Possible areas to have landfall of the typhoon based 
on regional forecasts

2016/07/06 17:00
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❷❸

❶

❶ ❷ ❸

❶
❷
❸

(7/7)

(7/8)

(7/9)

Wind scale 10
24.5 -28.4 (m/s) 

Based on models and observations, the possibly 
affected areas –three phases

 Close to make landfall
 After landfall before departure
 After departure

impacted by rain impacted by wind
Ilan, Hualien, Taitung Ilan, Hualien, Taitung

Ilan, Hualien, Nantou
Chiayi, Taichung, Kaohsiung
Pingtung, Tainan

Hualien, Taitung, Nantou
Chiayi, Taichung, Kaohsiung
Changhua, Yunlin

Kaohsiung, Pingtung, 
Chiayi
Nantou, Tainan, Ilan
Taitung

Coastal areas of central part
Penghu

Ilan

Hualien

Taitung

Taichung

Chiayi

Pingtung

Kaohsiung

Tainan

Yunlin

NantouChanghua

7/7 14:00- 7/8 02:00 7/8 02:00 -7/8 14:00 宜蘭縣 (Ilan County)
Jhuangwei, Dongshan, Wujie, Jiaoxi, Suao

花蓮縣 (Hualien County)
Hualien City, Xincheng

臺東縣 ( Taitung County)
Taitung City, Taimali, Green Island, Lanyu

台北市 (Taipei City)
Wenshan, Shilin, Beitou

新北市 (New Taipei City)
Xizhi, Xindian, Xinzhuang

屏東縣 ( Pingtung County)
Dunggang, Hengchun, Linban, Jiadung,
Checheng

高雄市 (Kaohsiung City)
Linyuan, Gangshan, Yongan, Mituo,
Meinong

台南市 (Tainan City)
Cigu, Jianjun, Beimen, Rende, Annan

Flood risks at different locations according to 
scenarios

Data source: NCDR, WRA and  CPAMI

City  or county to encounter flood
High-risk township or district

Township or district to encounter flood

Close to landfall After landfall before departure



2016/8/26

12

Landslide risks at different locations according to 
scenarios for evacuation and road closures

台2線

台9線

台14線

台8線

台7線

台9甲線

台7甲線

台23線

台20線

台24線

台7⼄線

台11線

台21線

台29線
台27線

台18線

Sea warning Issued: 7/6 14:30 
1. Report 01: 2016.07.06    15:00
2. Report 02: 2016.07.06    20:00

Land warning Issued: 7/6 20:30   
3. Report 03: 2016.07.07    08:00
4. Report 04: 2016.07.07    14:00
5. Report 05: 2016.07.07    20:00

Landfall time: 7/8 05:50 at Taitung
6. Report 06: 2016.07.08    08:00
7. Report 07: 2016.07.08    15:00

8. Report 08: 2016.07.08    20:00
All warnings dismissed 7/9 14:30

V

Preparation and simulation

Close to landfall

After landfall and before departure

After departure

NCDR delivered 8 reports during 7/6~8 to provide risk 
assessment, scenario, monitoring & investigation
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警戒值450mm

紅色警戒 red alert

警戒值 500mm 
threshold value of rainfall 

紅色警戒 red alter

宜蘭縣大同鄉 Ilan County, Datong Township  

花蓮縣秀林鄉 Hualien County, Shlin Township 

警戒值 450mm 
threshold value of rainfall 

Estimate time for early evacuations based on 
observations and simulations

Typhoon Nepartak

Rainfall monitoring
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大礁溪-雨量站 (Jiaosi )

宜蘭河宜蘭橋-CCTV Iian River

⻄門橋-水位站⻄門橋-水位站 Ximen Bridge

(7/6)16:00 20:00 (7/7)00:00 04:00 08:00 12:00

Flood monitoring in Ilan County through multiple 
sensors – rain gauge, water level gauge and real-time video  

rain gauge

water level gauge 

real-time video 

Sea warning Issued: 7/6 14:30 
1. Report 01: 2016.07.06    15:00
2. Report 02: 2016.07.06    20:00

Land warning Issued: 7/6 20:30   
3. Report 03: 2016.07.07    08:00
4. Report 04: 2016.07.07    14:00
5. Report 05: 2016.07.07    20:00

Landfall time: 7/8 05:50 at Taitung
6. Report 06: 2016.07.08    08:00
7. Report 07: 2016.07.08    15:00

8. Report 08: 2016.07.08    20:00
All warnings dismissed 7/9 14:30

V

Preparation and simulation

Close to landfall

After landfall and before departure

After departure

NCDR delivered 8 reports during 7/6~8 to provide risk 
assessment, scenario, monitoring & investigation
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After landfall, rains and winds increase in Hualien 
and Taitung

花蓮縣玉里鎮 Hualien County, Yuli Township

台東縣池上鄉 Taitung County, Chihshang Township 

Rainfalls monitoring in Hualien, Taitung
- The typhoon made land fall in Taitung 

銅門-雨量站 (Tongmen)

(7/7)
04:00

木瓜溪(Mugua River) 河川水位站

20:00 04:0008:00 12:00 00:00
(7/8)

16:00

HW 9: 13K+200-CCTV

40mm
100mm

Flood monitoring in Hualien County through multiple 
sensors – rain gauge, water level gauge and real-time video  

rain gauge

water level gauge 

real-time video 
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Sea warning Issued: 7/6 14:30 
1. Report 01: 2016.07.06    15:00
2. Report 02: 2016.07.06    20:00

Land warning Issued: 7/6 20:30   
3. Report 03: 2016.07.07    08:00
4. Report 04: 2016.07.07    14:00
5. Report 05: 2016.07.07    20:00

Landfall time: 7/8 05:50 at Taitung
6. Report 06: 2016.07.08    08:00
7. Report 07: 2016.07.08    15:00

8. Report 08: 2016.07.08    20:00
All warnings dismissed 7/9 14:30

V

Preparation and simulation

Close to landfall

After landfall and before departure

After departure

NCDR delivered 8 reports during 7/6~8 to provide risk 
assessment, scenario, monitoring & investigation

V

Hualien, Yuli Birdge

Hsiukuluan Creek water level

⼀級警戒 Level one warning

Situation monitoring in Hualien County through multiple 
sensors –water level gauge and real-time video  

water level gauge 
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Market in Taitung

Taitung City

Wind damages in Taitung County

高雄中正四路
Zhongzheng 4th Rd., Kaohsiung City

高雄捷運中央公園
MRT Central Park, Kaohsiung City 

Damages in Kaohsiung City
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Thanks 
for 

your attention


