
."'AUSAM. 48. 4 (Oc1ol>cr 1997), S79·S86

551.55 : 551.515.2 : 551.465.755

The comparison of two parametric wind models for hurricane
storm surge prediction

JYE CHEN

Technique Development Laboratory, National W,ather Service,
NOAA, Silver Spring, Maryland 20910

~ - '3'PffifW llq~ <Wti il;~~ 'lUffii\q 'l'A atR 'l'A~ il; ,Jffl;R

on ~ ~ 6 !'Nt 'llffi ~I ~ ~ 6 M >jij 1l\ 'II'l'l1 1mI 'iii'! 'It! ~, 3l\l: ~ <Wti
il; *"' ili ~ ~ 'l'A ~ il;~ II~ tnt 0fI<ll il ~ 3lflIq;- ll'lPi II
3!A ~, 'Wjj~~~ il; ~ 'l'A ~ ;f;) """ ;f;) 'l'fi II '3'Iili llTTlffi il; 3ll1l'R 6
q;; 'lffi TlffiII l f<l; iWf '3<'R~ 'l'A JfR 'l'A~ il; ,Jffl;R II WiT'RlI kl ~ ~~
<WI ~ it;~ il; ~ ~ til~ ~'IJ-Ml1 II

AHSTRACT. The tropical storm surge models depend critically on the maximum surface wind
and shape of the wind profile. Since none of them are easy to measure. designing the parametric
wind models for the storm surge prediction becomes divergent. Two widely used. but very different.
wind models are examined. The study of their parameters showed that their resulting maximum wind
and the shape of the wind profiles are similar. This property is a very useful guide for evaluating
different surge models.

Key words - Tropical storm surge, Wind profile, Parametric wind model, Maximum surface
wind.

I. Introd uction

II is generally accepted that the central pressure of
a tropical storm is most conservative measure for
intensity. However, the storm surge is generated
primari ly due 10 !he surface stress from wind forcing.
The storm surge model for opera tional prediction
preferred the central pressure as primary input to

maximum wind speed, and then derive windlprcssure
in two dimensions. This is a very common practice.
hut choiees vary widely, Two most significantly
different approaches are : (I) using a standard pressure
profile and (il) using a standard wind profile. The

former approach is more popular because pressure is
a more co nservative surfac e weather element. If
reconna issance data are available . flight level wind
data can add the latter possibility.

(579)

Holland (1980), representing the former case in
this study, introduced an additio nal parameter, B,
implying the steepness of the pressure gradient near
tbe inner core of the convection , based on the analysis
of reconnaissa nce data from western North Pacific
(Wea!herford 1985). The early suggestion is thai the
intensity of storm, measured by Minimum Sea-Level
Pressure (MSLP) may vary quite independently from
the Outer Core Strength (OCS), winds (kt) 1_2.5° from
center of the storm, BUI, as confirmed later, their
relation did exist if the data is stratified with eye
diameters (Fig. 1). For a fixed pressure, OCS is relalN
with eye sizes. l elesnianski and Taylor (1973), (JT),

assumed a normalized wind profile, and !he steepness
of the wind profile is characterized by an inverse
relationship between the maximum wind and the size.
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