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The Philippines Typhoon Haiyan (2013)

https://upload.wikimedia.org/wikipedia/commons/5/5b/Haiyan_2013-11-07_0630Z.png

Central Pressure: 895 hPa
Wind Speed: 315 kph
Wind Gusts: 379 kph
”Super Typhoon” category or Category 5 in the Saffir-Simpson Scale

Northwest Pacific Basin – 26 typhoons a year
Philippines Area of Responsibility (PAR) – 20 typhoons a year. Nine 
make landfall.



https://www.ibtimes.co.uk/typhoon-haiyan-anniversary-40-powerful-photos-storm-that-devastated-philippines-1473294

Ø 6,000 fatalities
Ø 28,000 injuries
Ø $800 million in 

infrastructure and 
agricultural damage



Local 
Computer

Lonestar 
5 (TACC) ADCIRC FigureGen

Ø Surface-water Modelling System (SMS) – creating 
and simulating surface water models

Ø Original grid file: 9,598,293 nodes
Ø Modified grid file: 4,127,743 nodes

SMS grid (.grd) file

Modified grid

Original grid

Unstructured mesh (FigureGen)

SMS & ADCIRC
Ø ADCIRC – a numerical model used on unstructured 

triangular mesh grid to calculate and establish the 
relationship between the storm’s intensity with the 
coastal characteristics to predict storm surge.





ADCIRC Input Files

fort.14 fort.13

fort.15

fort.22



Typhoon Haiyan Validation

Detail of bathymetry (depth of water) around the Philippines and Typhoon Haiyan’s Track 
(black line).



Synthetic Typhoon Haiyan Tracks

Luzon Track Visayas Track Mindanao Track
+3.0N or 333 km ↑
Manila:  13 million*

-0.8S or 87 km ↓
Cebu & Iloilo: 3.5 million*

-3.5S or 420 km ↓
Davao:  2.5 million*

* Philippine Statistics Authority



Typhoon Haiyan Original 
Track Results

[*] (Soria et.al., 2016)
[+] (Nationwide Operational Assessment of Hazards, 2013)

Typhoon Haiyan cyclogenesis to decay.

Maximum elevation in Leyte Gulf.Maximum elevation in the Visayan Sea.

Animation of Typhoon Haiyan in the Visayas Region

Location: Modelled 
Result (m):

Field Data 
(m):

Tacloban 7.9[*]

Palo 5.7[*]

Tanauan 5.4[*]

Estancia 4-5[+]

7.6

6.0

5.7

5.0



Animation of Typhoon Haiyan Luzon Track.

Maximum elevation in Manila Bay

Comparison of Luzon track and original 
track (black line).

Luzon Track Results

Location: Modelled result:

Manila Bay 1.9 m

North Manila Bay 5.0 m



Hydrographs of the RS in Cebu and Iloilo 
strait

Visayas track in comparison to original 
track (black line)

Maximum elevation in Iloilo Strait.

Maximum elevation in Cebu Strait

Animation of Typhoon Haiyan Visayas Track 

Visayas Track Results

Location: Max Elevation

Cebu Strait 3.5 m

Iloilo Strait 7.0 m



Mindanao track in comparison to the 
original track (black line).

Maximum elevation in Davao Gulf.

Maximum elevation in Dumanquilas Bay

Animation of Typhoon Haiyan using Mindanao Track

Mindanao Track Results

Recording Station: Max Elevation

Davao Gulf 2.0 m

Dumanquilas Bay 4.0 m



Leyte Gulf (Original Track)

Manila Bay (Luzon Track) Dumanquilas Bay (Mindanao Track)

Cebu and Iloilo Strait (Visayas Track)

Davao Gulf
(Mindanao Track)

Coastal Characteristics:
(L) Gradually-sloping shelf with 

shallow bathymetry
(R) Steeply-sloping shelf with deep 

bathymetry 



Negative Storm Surge Effect

Leyte Gulf (Original Track)

Manila Bay (Luzon Track)

Iloilo Strait (Visayas Track)

Dumanquilas Bay (Mindanao Track)



Discussion:

ØInput files are archived in DesignSafe’s Data Depot
ØCan be used in forecasting
ØMesh refinement to include flood plains to see inundation 

in coastal communities
ØIdentify all storm surge prone areas



Reflection

ØLearned Fortran, Matlab, Python, Unix terminal, and 
ADCIRC.

ØProcesses of how an engineering research works.
ØMake in impact in my community.



Reflection



Reflection

ØFuture Opportunities: Computing4Change & SPICE 
(Supporting Pacific Indigenous Computing in Excellence)
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