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Reviews and Reflections on 2016 Typhoon 
Season in Chinese Taipei

11th APEC Emergency Preparedness Working Group Meeting 2017/02/18

2016 typhoon season of the west Pacific region

• The first typhoon of 2016, Nepartak, formed in July
– a late-first one compared with historical records
– but reached Category 5, equivalent to a super typhoon

• Wind damages to lifeline systems are major impacts
– power, telecommunications and transportation systems

• Typhoon Meranti and Typhoon Megi
– million-household blackouts
– Typhoon Megi caused up to 3.22 million households at 

blackout for days. 
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 3 of top 4 agricultural losses in last 4 years happened this year, over 
USD$ 209.7 million, in 2016

 Number of blackouts by Megi is the second highest in decades

Agricultural loss (unit: million USD) Blackouts (unit: million households)
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68.8

35.9

3.95
4.49

1.10

Wind impacts to agriculture and power grid in 
recent year

2016 2016
2016

0706/1430L
Issued sea warning

0708/0550L
Made a landfall

0709/1430L
Dismissed all

warnings

Super Typhoon Nepartak, the first typhoon 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 Chinese 

Taipei

9hr

0706/2030L
issued land warning



2017/2/27

3

Information-based operations according to positions 
of typhoon – four operation stages

Activation:
After CWB issues a sea warning for 
the typhoon, Emergency Operation 
Center starts operation.

Pre-disaster Preparedness:
After CWB issues a land warning for 
the typhoon, CEOC upgrades to the  
level-2 operation.
Emergency Response:
The typhoon’s radius comes close to 
the coast of Chinese Taipei, the 
intensity of wind and rain will 
continue to increase.
Quick Recovery:

The typhoon’s radius is distant from 
Chinese Taipei, and the wind and rain 
gradually reduces.
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Pre-disaster
Preparedness

Emergency
Response

Quick
Recovery Activation
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Wind scale 10
24.5 -28.4 (m/s) 

Based on models and observations, the possibly 
affected areas –at 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

Three
phases
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Highest 
possibility

Second 
highest  
possibility

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

2016/07/06 17:00

Possibility of typhoon landfall

Summarized impacts brought by Nepartak
 Agricultural losses: USD$36 million
 Landslide: along Highway #8; Floods: Kaohsiung and Tainan

Banana & Sugar Apple in Taitung Barrier lake  in Taitung Landslide HW#8 Tainan Kaohsiung

Agricultural loss Landslides Floods
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Wind damages in Taitung

Damaged locations collected 
though crowd-sourcing 

Two months afterwardsAfter typhoon

 Meranti decreased to moderate on during approaching China.
 Lanyu and Kinmen measured strong wind of Beaufort scale 17.

Super Typhoon Meranti

Beaufort scale 17

Lanyu Kinmen

Tainan Kaohsiung

Vmax >= 51.0 m/s (Severe)
Vmax 32.7~50.9 m/s (Moderate)
Vmax 17.2~32.6 m/s (Mild)
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Summarized impacts brought by Meranti

 Agricultural losses: USD$68 million
 Landslide: Taitung; Floods: Kaohsiung

Agricultural loss Landslides Floods

Banana & Vegetable in Kaohsiung Landslides in Taitung Floods in Kaohsiung

Historic images of the landslide event around 
the Ai-guo-pu Tribe (Taitung)

2005/06/21
Pre-enent

2010/06/19
After Typhoon Morakot

2012/09/10
After Typhoon Lionrock

2014/07/02
After Typhoon Hagibis

2016/09/17
After Typhoon Meranti

 2009 Typhoon Morakot：Landslide occurred.

 2010 Typhoon Lionrock：Debris flow interrupted a major road 

( Highway #9 at 423.5K)

 2014 Typhoon Hagibis： Landslide area extent 

 2016 Typhoon Meranti：Landslide area extent to the source.

(The slope of the landslide area are mainly between 30-50 degree. )

Potential debris 
flow torrent  (DF164)
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Rainfall time series around Tribe Ai-guo-pu (Taitung)

The major unit of the landslide 
area is Chaochou Formation, 
which is mainly composed of 
slate intercalated with 
sandstone lentils.

Identification from satellite image (THEOS, with spatial resolution of 15 meters), 
the landslide area (including deposition area) is around 3.5 ha.

Field survey of the landslide are at Ai-guo-pu Tribe
(Taitung)

Source of landslide

Deposition area

Deposition area
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Landslide around Hong-ye Tribe (Taitung)

2014/07/13

2016/09/16

Thailand THEOS image NDVI image

New landslide area (including deposition area) is around 19.6 ha.

 Landslide occurred at 4am on 15th Sep. 
 Due to power cut as a warning, over 100 people evacuated 

in time.

 Hungyeh Formation, the major 
unit of the landslide area, is 
mainly composed of black slate 
with Meta-sandstone.

 The slope of the landslide 
area are mainly between 30-
45degree.

Slope map

Geological environment of Hong-ye Tribe (Taitung)
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Field survey of the landslide are at Tribe Hong-ye 
(Taitung) 

Source of landslide

Deposition area

Deposition at 
River confluence

Roads

Aerophoto provided by SWCB

Floods in Kaohsiung and Pingtung

鼓山測站於莫蘭蒂颱風期間降雨序列
Rain gauge data in Kaohsiung

屏東縣佳冬測站於莫蘭蒂颱風期間降雨序列
Rain Gauge data in Pingtung
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Analysis of rain intensity in Gushan, Kaohsiung

Rain gauge data at 
10 min interval

金門貨輪擱淺

Impacts by strong wind to Kaohsiung and Kinmen

Kinmen

Kaohsiung

Kaohsiung

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

Super Typhoon Megi

旗山
燕巢

Agricultural loss Landslides Floods

Summarized impacts brought by Nepartak
 Agricultural losses: USD$141 million
Landslide: Kaohsiung; Floods: Tainan, Kaohsiung

Landslides in Kaohsiung Floods in TainanAgricultural losses in Yunlin and Yilan
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Landslides-Yenchao and Cishan in Kaohsiung

遭受土石衝擊房舍
崩塌上游，下緣仍有
部分植生崩塌上游中⺠路61巷⺠宅遭埋

中⺠路61巷前期影像 後厝巷前期影像

⾼雄市燕巢區中⺠路61巷 ⾼雄市旗山區後厝巷27號

375mm500mm

Yenchao, Kaohsiung Cishan , Kaohsiung 

before

after

beforebeforebefore

after after after

Landslide happen at 11 am on 9/28
Landslide happen at 3 am on 9/28

高雄市美濃區天后宮

高雄市旗山溪州

台南市崑山科大

Flood analysis - Tainan

台南市安南區雨量歷線
Rain Gauge at Anping, Tainan

9/27 9/28 9/29

 Rain first concentrated at night on 09/27
 3-hr rainfall, 174mm(9/27 17-19)
 High tides and storm surge blocked drainage

台南市將軍潮位觀測
Tidal Gauge at Jiangjun, Tainan

Kaohsiung 
Tainan

Kaohsiung 

Tidal changes and rains affect floods 

Locations of floods



2017/2/27

13

Thanks 
for 

your attention
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