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The Philippines

Typhoon Haiyan (2013)

Northwest Pacific Basin — 26 typhoons a year Central Pressure: 895 hPa
Philippines Area of Responsibility (PAR) — 20 typhoons a year. Nine Wind Speed: 315 kph
make landfall. Wind Gusts: 379 kph

”Super Typhoon” category or Category 5 in the Saffir-Simpson Scale

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



» 6,000 fatalities

> 28,000 injuries

> $800 million in
infrastructure and
agricultural damage

https://www.ibtimes.co.uk/typhoon-haiyan-anniversary-40-powerful-photos-storm-that-devastated-philippines-1473294 A ';""4;-.' ‘ S 47 AR T



> Surface-water Modelling System (SMS) — creating >
and simulating surface water models

> Original grid file: 9,598,293 nodes

> Modified grid file: 4,127,743 nodes Original grid

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.

8764000000 .3408408008 .2000200000

.8818700008 . g .6830200000

.8688400000 7 8890200800

Local Lonestar .

.8982500000 : .934200000 t 5 TA ADCIRC FIgureGen
96.8689350000 2 : .6670000000 C p ( CC)

8784200000 .322060000 .@eeeeeeRee 9 omputer

. 8870090000 .3262330000 .22000RR00R X

.8778500000 3138300000 .2220000000
.87160@70000 .3094460000 .7780000000
.9781610000 .3237240000 @eeeeeeno0
.9710360000 .3236140000 .geoeeee00d
6.9832330000 . 8 6240000000
6.8845200000 5.5568000000
5.8799800000 088 .BB90200R00E
.8753840000 . .7780000000
5.9717630000 . .9670060000
32760000 > 2, .6370000000
5.9982760000 . -11.808000000800
.9989470000 7. .111eee0000
.9801600000 . .371eee00ee
.9697880000 ‘ 8 .17708080000
.9561430000 .3233820008 5640000000
5.9486600000 3250400000 3840000000
76.8925040000 440 eeeeeeaceo
20000 . 8 2220000000
.8827950000 .2957290000 .7780000000
5.9634410000 .3129820000 .B@270000000
5.9566940000 . .3120000000
.8054540000 . 30000000

Enterpolated from DEM2GRD.F9@
8874990

Modified grid Unstructured mesh (FigureGen)




d{ 1 dUH d(VH cosd) ,
— T - = 0, (1)
ot R cosd o
dU 1 U (')U VaoU (tamb U ')V 1 d | Ps vrp d |0UH oUH
- ——— - = — — — + ——
t Rcosd  OIN RId R / R cosd dA | py + 86— am) HoXx|[ oA dd
42 _ 1 U, and 2)
—p an
poH
oV 1 U ()V Vav (tancb U )U 1 o Ps v d [0VH oVH
+ —— + - ——— =+ g - + —
R cosd "Rod R f Rod|p, 8™ *Hoslx + 59
s T.\‘(b v (';)
— T4V, 5
poll *
where g = acceleration due to gravity,
t = time, 1 = the Newtonian equilibrium tide potential,
A, ¢ = degrees longitude and latitude, a = the effective earth elasticity factor,
{ = the free-surface elevation relative to the po = the reference density of water,
geoid, Tov T, — the applied free-surface stress,
U, V = the depth-averaged horizontal velocities, 1, = C;[(U*> + V?)'?/H] = the bottom friction
H = { + h = the total water column, term,
h = the bathymetric depth relative to the geoid, C; = the nonlinear bottom friction coefficient,
f=2Q sin ¢ = the Coriolis parameter, and
() = the angular speed of the earth, v, = the depth-averaged horizontal eddy viscos-

p, = the atmospheric pressure at the free surface,

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



Luzon Track Visayas Track Mindanao Track
+3.0N or 333 km -0.8Sor 87 km {, -3.5S0or 420 km ,

Manila: 13 million™ Cebu & lloilo: 3.5 million™ Davao: 2.5 million™

* Philippine Statistics Authority



Maximum elevation in the Visayan Sea.

Maximum elevation in Leyte Gulf.
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+] (Nationwide Operational Assessment of Hazards, 2013)



'North Manila Bay

Manila Bay-

Animation of Typhoon Haiyan Luzon Track.

yphoon Halyan Luzon Track

Maximum elevation in Manila Bay

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

Manila Bay 1.9m

North ManilaBay 5.0m




Maximum elevation in Cebu Strait

Cebu Strait*

Visayas track in comparison to original
track (black line)

Animation of Typhoon Haiyan Visayas Treck
yphoon Haifan Visayas T

5.01 days

40.00 m/g

Cebu Strait

”0“0 Strait . 103 _237 55 :::Tr,_:.:?m ,><v_W'zﬁ oa7a 2a ,;-.; _237 18- _237
Maximum elevation in lloilo Strait.



Davao Gulf-=>+

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

Animation of Typhoon Haiyan using Mindanao Track

Typhoon Haiyan Mindanao Track

Dumanquilas Bay->#a

Davao Gulf

Dumanquilas Bay



Coastal Characteristics:
(L) Gradually-sloping shelf with
shallow 5"afghyr"hetry
(R) Steeply-sloping shelf with deep
bathymetry
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Manila Bay (Luzon Track) Dumanquilas Bay (Mindanao Track)

Davao Gulf
(Mindanao Track)

Cebu and lloilo Strait (Visayas Track)






Discussion:

»Input files are archived in DesignSafe’s Data Depot

»Can be used in forecasting

» Mesh refinement to include flood plains to see inundation
in coastal communities

» ldentify all storm surge prone areas




Reflection

» Learned Fortran, Matlab, Python, Unix terminal, and
ADCIRC.

»Processes of how an engineering research works.

»Make in impact in my community.







Reflection

» Future Opportunities: ComputingdChange & SPICE
(Supporting Pacific Indigenous Computing in Excellence)

SCSC18

Dallas,
X

hpc
inspires.

Program
Exhibits

KAY BAILEY HUTCHISON CONVENTION CENTER DALLAS

The International Conference for High Performance
Computing, Networking, Storage, and Analysis
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