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A RSTRACr. A model has been designed 10 study the surface boundary layer of a tropical storm. The
numerica l method consists of solving a two point boundary val ue problem. for I ~o systems of simultaneous
non-linear differ ent ial equat ions by finite differences. A Stoke's stream function suita ble 10 rep resent the flow
both in interiorand exterior regions of a tro pica l sto rm boundary layer has been developed . The advantage of
the method is tha t the bo undary layer of the tropical sto rm can be studied starling from the outer region to the
centre of the storm without neglecting non-linear terms. In add ition . there is no need for assumptions on the
..-ertica! profiles for tangent ial and radial velocities. The method IS stable and co nverges within a few iterat ion s.
The flow abov'e the friction layer is represented by a steady a xisym metric vortex in gradient balance. To invcsti
gate the effect o f turbulence on boundary layer characteristics. tu rbulence has been represented by four differen t
variations of the ed dy coefficien t of viscosit)' with no slip boundary conditions. Comput ations ha ve been per
formed laking 4().~rid points in the verti cal direction. It is observed that. If the eddy coefficient of viscosity is
assumed 10 ...-a ry with the superimposed flow above the boundary layer, the solutions compa re fav'curably well
.....ith observation s, The so lut ion also shows an o utflow from theinner core of the boundary layer which is necessary
fo r creation of an eye of the storm.
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I. Introduction

Observat ional data e n ll opic al storm are still frag.
mentary because thei r formation and subsequent
motion alCOvel tropical ocean s. wh~r~ few o bservatio ns
• xis!. Althou gh the lar go scak features of a tropical
s to rm are now well krown, o nly the relativ Iy do minant
tangent ial flow is well docu mented. In case studies.
there is no sulJicient data density to allow an accurate
determination of oth~r parameters ; as such , severa!
aspe cts or tropic al sto! m remain speculative. O De of the
uncertainties, is the distribution of radial motion in the
storm inflow layer ncar Ihe houn dary. Aircraft obs er·
vat;ons of the rad ial velocity are lelatively loss accurate
because this compo nent has small marnitudo. ~' ore·
over , the da ta have be~n limited to a few flight levels
duri ng ~r , individual storm perio d, wh'ch cannot pro .
d uce an accurale prufil e or radial winds around a single
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storm. T he vertical variatIon of rad ial motio n in Ihe
inflow layer .a lso cannot be JTI oasured . Thou gh Ihe
v~rllcal vol'>Clty at th e t0l' of the bo undary layer is
very smell m comparosen wtth the radia l a nd la neential
velocities, it is very siglllficant for the growth and mainte•
nance of a storm.

It is reaso nable to suppose that the . bo unda ry layer
p l a~s an Impor tant lole III detel mlllln g the distri.
hullo n a n~ .IccatJCln of maximum upward. motion .
~urfacc . f~,ct lo n causes converg~ncc in an area of posi
t l \'~ vortI CIty, and thereby orranll..es cl'lllulus CCnvection
whIch leads to the development of lrop ical storm as
sugg'Sted by Ooyama (1964). Ir. add iti on surface f.ie .
tion is important for determining the ho; izonta l sca le
of the comeclive area, and in prod ucing the eye and the
eyewall as ob served in tro pica l storms.




















