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Year: 2013

Month: November

Basin: Northwestern Pacific

Areas affected: Visayas

Death Toll: 6300+

Amount of Damages: $2.86 Billion

ESTIMATES:

JTWC : 315 kph (1-min)

JMA and PAGASA: 235 kph (10-

min)



TACLOBAN STATION

Winds: 230-250 kph 

(Hours before Leyte 

landfall) (Aquino, 

Mata, Valdez, 2013)

7:00 AM – 277 kph

7:15 am – 955.6 mbar

iCyclone @ TACLOBAN

7:20 am – 959.9 mbar

(Severe winds were

observed from 7:00 am

to 7:50 am)

PAGASA - GUIUAN

4:10 am – 190 kph 

(S 30° W)

The station was

damaged then.

PAGASA - GUIUAN

5:10 am – 910 mbar

Time of Closest Approach: 5:15 am

Time of Landfall at Guiuan – 4:45 

am

BANTAYAN ISLAND

Winds: 280 kph (9:45 am)*

*Instrument was damaged 
at this point

Closest Approach: 10:30 
am

MAASIN, SOUTHERN LEYTE

Winds: 175 kph

AJUY, ILOILO

Winds: 235 kph

SAN CARLOS, 

NEGROS 

OCCIDENTAL

Winds: 180 kph

ROXAS CITY, CAPIZ

Winds: 208.8 kph
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October 12-13, 

1897
1912

1984 – Typhoon Agnes 1994 – Typhoon Axel
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WINDICATOR

•Coined from the terms 

“Wind” and “Indicator”

•Structural objects of 

interest whose structural 

failure may lead to the 

computation of the wind 

speeds

Wind Speed 

Estimation

Satellite 

Estimation Forensic 

Structural 

Analysis

Reconnaissance 

Missions

Ground Surface 

Measurements

Forensic 

Analysis

6



7



8

Hydraulic UTM

MANUAL:
ASTM A370-21419

ULTIMATE
STRENGTHS:
#1 – 473.71 MPa
#2 – 389.29 MPa

MATERIAL:

A36 steel

#10 #09 #04 #08



LOGARITHMIC WIND PROFILE:
Harper et.al (2010): Values
for z0 and Csd
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EXTERNAL PRESSURE
DISTRIBUTION

INTERNAL STRESS DISTRIBUTION
von Mises stresses



Windicator #4 – 109.43 m/s Windicator #10 – 113.48 m/s Windicator #9 – 104.77 m/s 

Windicator #8 – 127.4 m/s 

*converted using the recommended values 

by WMO

Harper, B., Kepert, J. and Ginger, J. 

(2010):
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Barometer 2 - Hotel Alejandro –
Tacloban City (Morgerman, 2013)

Holland’s Analytical Model 
for Pressure Profile of 

Tropical Cyclones

Typhoon Haiyan’s Pressure Profile using values 
of A and B

A = 2.44572 x 1018 ;  B= 4.148688 
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Storm Track (Source: Wikimedia Commons)

Height of Boundary Layer

Height of Ekman Layer

Ekman Spiral

Eddy Viscosity 
(Constant on Rotating Fluids)

Coriolis Parameter
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A = 2.44572 x 1018 ;  B= 4.148688 

At 27.31 km : 

68.39 m/s

Typhoon Haiyan’s Velocity Profile using values 
of A and B

Holland’s Analytical Model on the 
Gradient Wind

Fujii, T., Maeda, J., Ishida, N., Hayashi, T. (1999): 

Formulation of Analytical Model of Storm with comparison of in-situ data

Windicator #10, 

10-min: 68.36 m/s
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Tacloban Station

6:45 am: 77.7 m/s

Tacloban Station

Maximum Winds: 77.7 m.s

Time: 6:45 am

Distance: 37.48 km

The station began to suffer 

damage after 6:45 am

At 37.48 km : 

77.85 m/s
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Summary of Values
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VERIFICATION

Doppler Radar:

16 km

17 km

Analytical Model from Windicator #10

Eye = 17 km

R,max = 33 km

Eye = 17 km

R,max = 32 km
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VERIFICATION

iCyclone storm chase report(iCyclone.com):
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Annual Maximum 
Winds

Extreme Value 
Functions

Type I - Gumbel

Typhoon Haiyan
10-minute sustained winds: 

290 kph
1-minute sustained winds: 

351 kph
Peak Gust: 

127 m/s (Guiuan and Palo)
112.5 m/s (Tacloban)

77.7 m/s (Tacloban – 6:45 am)

Type II - Gringorten

Tropical Cyclone 
Strengths
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Coefficients of the Extreme Value Functions

Wind speeds at the corresponding  return periods
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10-year winds (170 kph)

25-year winds (210 kph)

50-year winds (230 kph)

100-year winds (260 kph)

0

100

200

300

400
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Wind Vulnerability Map – Passage 

of Typhoon Haiyan
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Japan Meteorological Agency
Data: 

10-minute maximum sustained winds of 
Typhoons

Coverage period: 1978-present

Statistical Analysis of Pacific Typhoons

Results

Type I (Gumbel) Type II (Gringorten)
24



Results

10-minute sustained winds:

290 kph

Peak Gust Estimated at 

Tacloban:

112.5 m/s

Peak Gust Estimated at 

Guiuan and Palo:

127 m/s

Return Period:

501 years (Type I)

793 years (Type II)

Return Period:

89479 years (Type I)

195021 years (Type II)

Return Period:

5691 years (Type I)

9993 years (Type II)
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Peak Gust Recorded at 

Tacloban (6:45 am(:

77.7 m/s

Return Period:

1625 years (Type I)

2625 years (Type II)



Typhoon Haiyan

10-minute sustained winds:

290 kph (Pre-Leyte Landfall)

1-minute sustained winds:

351 kph (Pre-Leyte Landfall)

Minimum Central Pressure:

872.2 mbar (Post-Guiuan Landfall)

Recurrence Period:

Existence: 500 years

Making Landfall: 1600-5600 years

26



Typhoon Haiyan

10-minute sustained winds

1-minute sustained winds

Minimum Central Pressure

Minimum Central Pressure at 
Landfall

290 kph

351 kph

872.2 
mbar

888 
mbar

280 kph

345 kph

870 
mbar

885 
mbar

Typhoon Tip (1979)

Typhoon Nancy (1961)

Typhoon Tip (1979)

Typhoon Megi (2010)

Hurricane Patricia (2015)345 kph

872 
mbar

Hurricane Patricia (2015)

Strongest Gust 127 m/s 113 m/s Cyclone Olivia(2010)

Comparisons
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Recommendations
AERODYNAMIC MODIFICATION OF BUILDINGS TO 

REDUCE WIND DEMAND

28

Maliwanag, J. , Tan, L. , 

and Hernandez, J. (2015)
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