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Tropical Cyclones

Western North Pacific Basin Tracks of all recorded cyclones
- SsE 1851-2008

Philippines
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Wind Speed
(kph) (kt)
i - : 1 119-153 64-82
Saffir-Simpson Hurricane Wind Scale
2 154-177 83-95
Category 1
Intensity Missing Category 2 3 178-208 96-112
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Tropical Storm Category4 ———
Category 5 e 5 >252 >137

2017 November 16 || Seda Hotel, Quezon City

@)
]
3
o
QD
=i
2
<
(¢
>
=
28
<
L%
(7]
o
=
0
2
QO
3
@
—
=
o
9)
<
2
o
=
(¢)
<
o
oL
®
(%]
=
o
=
2
=
=
—
QD
o
@
5.
o

jab)
=)
©L
n
®
jsb)
—
@
<
=l
o
-
D
2}
2}
=
=
D
<
o
ey
.
5 <
(@]
—
o
-
(7))
—
o
=
3
(92]
c
=
(@]
D
N
3
=
o))
=5
o
=
(2}

(G



Comparative Analysis of Parametric Cyclone Models for Surface Wind
and Sea Leével Pressure Modeling for Storm Surge Simulations
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Comparative Analysis of Parametric Cyclone Models for Surface Wind
and Sea Leével Pressure Modeling for Storm Surge Simulations
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INTRODUCTION

Storm Surge Modeling
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Storm Surge Modeling
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Parametric Cyclone Models

« Sea Level Pressure Field e Surface Wind Field
 Fujita (1952) * Modified Rankine Vortex Model
» Schloemer (1954) Fujita (1952)
* Holland (1980) Holland (1980)
Young and Sobey (1980)
Holland et al. (2010)
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« Radius of Maximum Winds
« Gross et al. (2004)
 Vickery and Wadhera (2008)
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Comparative Analysis of Parametric Cyclone Models for Surface Wind

and Sea Leével Pressure Modeling for Storm Surge Simulations
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METHODS

Maximum Wind (kt) MSLP (hPa)
Meranti (2016) 890
Typ h O O n C ases Rita (1978) 880
Haiyan (2013) 895

JMA Best Track Archive
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Google earth
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Typhoon Cases

T
c
S
oL Station Latitude Longitude Station Elevation Location Description
p N) (°E) (m above MSL) P
£ < ltbayat, Batanes Small remote island
= Y 20°48’ 121°51 124 9
(@] % 3
S Basco, Batanes Small remote island IS
23 | 20°26' 121°57’ 167 2 g
3= oz
O o U)('D
£9 Daet, Camarines Norte East coast of the Philippines, upwind of a >
S % 14°07’ 122°57 4 . PP P =
9 o topographic feature 0=
< @ Vi Catanduanes South coast of Catanduanes island, with ég.
'S irac, , =
ST 13°35' 124°14’ 40 . . g
% S topographic feature north of the station g 9.?
n = Legazpi, Alba Immediately south of a prominent topographic =)
< Jashhany 13°08 123°44' 19 t i it 35
8 z feature 53
SRY Guiuan, Samar Eastern part of Samar island; vicinity has =2
D 5 ’ 11°02 125°44' 6.0 H ) Bhaby 20
= g relatively flat terrain =
:) . . =
Borongan, Samar East coast of Samar island, upwind of a =
/ 11°39' 125°26 2.4 _ i o2
topographic feature oo
- Qo
Catbalogan, Samar West coast of Samar island, downwind of a So
g 11°47 124°53 5 . oo
topographic feature % o
Mactan, Cebu Island in Central Visayas; vicinity has relativel 2
10°19 123°59 2.3 _ A 2 y o5
flat terrain =
Q—JCD
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METHODS

Typhoon Cases

Typhoon Meranti (2016)
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Google'earth

[eta LOED- Golurhi, NSF, HIAA ; N
Data 510, NOAA, 118, vy, NGA, GEBCO 100 km J
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METHODS

Typhoon Cases

Typhoon Rita (1978)
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METHODS

Typhoon Cases

Typhoon Haiyan (2013)

Google earth

g s/ Coporo:
£uta 910, MOAA, U5, Moy BA, OIS,
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Parametric Cyclone Models

« Sea Level Pressure Field

. Fujita (1952)
P, —P.

« Schloemer (1954)
P=P + (P, —P)e~ "“/r
« Holland (1980)

B
P = PC + (Poo iEa Pc)e(_rmax/r)
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Parametric Cyclone Models

e Surface Wind Field
* Modified Rankine Vortex Model * Young and Sobey (1980)

( r Vy
Vinax =], for 0 <1 < Tyax ( ” =
max r 7(1_r )
Vq = -X Vmax € maxt/, fOT T < Tnax
r — < Tmax

Vinax <7‘ > ’ fOT T > Tmax e

L max ((0.0025rmax+0.05)(1—r i ))
max oy ak ol X5 SRAW

. Fujita (1952) it
J i + Holland et al. (2010)

4
V, = — + 2 = s "max Bs
g =—fT T\/f 12 1+ (r/r0)2]3/2 V=V {(Tn;ax)B e[1—( /r) ]}
« Holland (1980)

T"max 2
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Parametric Cyclone Models

 Radius of Maximum Winds

» Gross et al. (2004)
Tmax = 35.37 — 0.111V,,,4, + 0.570(¥ — 25)

* Vickery and Wadhera (2008)
In(7,,4,) = 3.015 — 6.291 x 10~°(Ap)? + 0.0337¥
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Tropical Cyclone Modeling

« JMA Best Track Archive

 Gradient to surface wind transformation factor = 0.7
(Harper et al., 2001)

» Over-land to over-water surface wind conversion following
CEM (2005)

 Ambient Atmospheric Pressure = 1010 hPa

e Delft Dashboard Tool
« Holland et al. (2010), Holland (1980), Fujita (1952)

« Mike21 by DHI Cyclone Toolbox
* Young and Sobey (1981), Modified Rankine Vortex Model
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Comparative Analysis of Parametric Cyclone Models for Surface Wind
and Sea Leével Pressure Modeling for Storm Surge Simulations
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RESULTS

Typhoon Meranti (2016)

-2016/09/14 O0UTC

Google earth
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2016/09/13 18UTC _*
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Typhoon Meranti (2016)
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Typhoon Meranti (2016)

2016/09/13 18UTC _*

Sea Level Pressure
Basco Station
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Typhoon Meranti (2016)

Surface Wind
Itbayat Station

RMW by Gross et al (2004) RMW by Vickery and Wadhera (2008)

2016/09/13 18UTC _*

2016/09/13 12UTC

® Observed Surface Wind Holland et al (2010) ® Observed Surface Wind Holland et al (2010)
Holland (1980) Fujita (1952) Holland (1980) Fujita (1952)
—Young and Sobey (1981) = Rankine —Young and Sobey (1981) = Rankine
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Typhoon Meranti (2016)

Surface Wind
Basco Station

RMW by Gross et al (2004) RMW by Vickery and Wadhera (2008)
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® Observed Surface Wind Holland et al (2010) ® Observed Surface Wind Holland et al (2010)
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RESULTS

Holland et al. Holland Fujita Young and Sobey Modified
_ (2010) (1980) (1952) (1981) Rankine Model
Station R?

RMSE R2 RMSE R2 RMSE R2 RMSE R2 RMSE
(m/s) (m/s) (m/s) (m/s) (m/s)

Itbayat, Batanes
Basco, Batanes

Daet, Camarines Norte
Virac, Catanduanes

Legazpi, Albay
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Guiuan, Samar 066 494 037 669 075 424 046 623 043 6.38
Borongan, Samar -0.78 555 534 1047 -1.75 689 -1.74 689 034 3.38
Catbalogan, Samar 296 7.75 -11.23 1363 -471 932 -337 805 -158 6.26
Mactan, Cebu -0.19 466 -450 10.03

5.34 0.21 3.81 0.36 3.41
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RESULTS

Sea Level Pressure

Holland (1980) Fujita (1952) Schloemer (1954)
Station R2 R R2

RMSE RMSE RMSE
(hPa) (hPa) (hPa)

Itbayat, Batanes
Basco, Batanes

Daet, Camarines Norte
Virac, Catanduanes

Legazpi, Albay
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Guiuan, Samar 0.79 3.45 0.38 5.47 0.77 3.66
Borongan, Samar 0.77 2.46 0.11 4.79 0.79 2.34
Catbalogan, Samar 0.77 3.02 0.07 6.03 0.64 3.76

Mactan, Cebu 0.78 5.11 0.71 2.65
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Comparative Analysis of Parametric Cyclone Models for Surface Wind
and Sea Leével Pressure Modeling for Storm Surge Simulations
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I
Conclusions

« Surface winds and sea level pressure are the primary drivers in
the generation of a storm surge. The accuracy of these
parameters are necessary for reliable modeling of the storm
surge height.

« Outputs of several parametric cyclone models were compared
for three typhoon cases that made landfall in the Philippines.
Observations from nine monitoring stations were considered In
the study.
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I
Conclusions

* The parametric cyclone models provided very different surface
wind profiles, but the wind field given by Holland et al. (2010)
best described the observed surface winds.

 All models provided similar pressure profiles, but the
observations were generally best matched by the Holland
(1980) radial pressure distribution.

* The empirical relation derived by Vickery and Wadhera (2008)
provided a better correlation between modeled and observed
surface winds and sea level pressures, compared to the relation
given by Gross et al. (2004).
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I
Conclusions

* The storm surge height can be either highly affected by the
wind speeds or be highly dependent on the sea level pressure.

 For coastlines with shallow and wide continental shelves, the
storm surge height is highly attributed to the surface winds,
whereas for small islands located in deep bathymetry, the storm
surge height is primarily due to the negative ambient pressure.
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* Therefore, it Is recommended to select an appropriate
parametric cyclone model for use as boundary conditions to a
storm surge model for a considering the characteristics of the
study area.
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