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ABSTRACT. From the dynamical equation for horizontal motion, an expression for vertical
motion iy derived and cast in the form of a theorem. Using it, the eye is shown to occur when the
cyclone is very intense. ' :

1. Introduction

1.1. The innermost area of an intense tropical cyclone is free of cloud, surrounding which huge cloud
formations with torrential rain are seen. This cloud free area in the interior of an intense cyclone is picturesquely
called the ‘cyclone eyg’. Any cloud formation requires vertical upward motion. Absence of cloud in general
cannot, however, be interpreted to mean existence of vertical downward motion, since cloud formation requires
not only upward vertical motion but also sufficient amount of moisture. In the context of cyclone, the airmass is
highty moist. Hence, it is raalistic to assume that the cyclone eye is characterised by downward vertical motion
surrounding which vettical motion is upward and that the eye boundary is the zero isopleth of vertical motion.

{.9. Unlike horizontal motion, atmospheric vertical motion is not generally determined with the help of
instruments. Instead certain equations are used, Equation of continuity and omega equation are popular among
meteorologists in the context of study of atmospheric vertical motion. A critical study shows that the present appro-
aches are not adequate in explaining the eye and a de novo attack on the problem is desirable. Hence the objectives
of this paper are (i) to enunciate a theorem on vertical motion from the equation of motion for horizontfal wind vec-
tor and (ii) to show that the eye forms when the cyclone is very intense.

2. Vertical motion
The equation of motion for horizontal wind vector V = V (cos Fisin¥jis
vV . 1
(V.9 VRV 4 (RXV) £ (¥ tin)=—Lvs M

where ¥ is speed and ¥ js direction, K coefficient of friction, f= 2 £ sin @ coriolis parameter, fi = 2 2 cos @,
w vartical motion, p pressure, p density, @ latitude ‘and £ angular velocity of earth, i, j, k point east, north and
upwards. To study vertical motion associated with a given horizontal motion, it is advantageous to get an
expression explicitly in term of w. .
2.1, Theorem
Given that the atmospheric motion equation satisfies Eqn. (1), i.e.,
1
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the vertical motion w is given by
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(425)
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where,
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V. 3 -
;LS = partial differentiation along streamline
é—z’:-? = partial differentiation along normal to streamline
2.2. Proof

We split th: terms along the streamline (s) and normal (n) toiit,

oV 2logV
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Multiplying (1a) by {-— F and (1b) by {— PY and subtracting,
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CYCLONE EYE

Note
(i) All angles, viz., ¥, 8, #; and 6, are reckoned
positive counterclockwise, .
“(if) Isobars are the same as the (k x_/p) vectorlines.
8;s is the angle between the isobar/(k X 7p)
vectorline and streamline as illustrated.
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Single barb indicates streamline and double-barbed
lines indicate (k x /p) lines which are the same as
isobars.

#;,, the angle between (k x 7p)and V is reckoned
positive counterclockwise.

(0 < 6; < 180) = cross-isobaric flow into low
pressure

Fig. 1

(180 < 85 << 360) = c;oss»isobaric flow into
high pressure
5 (#is = 0 or 8;,=180) = isobaric flow, j.e., isobars,

E
&

) and streamlines are paraliel.
(iti) (Bis + 01) 18 the angle between isobar and the

7
vector —g} + V.V +KVE(kEx VS

N

Likewise (8;; -+ 2) is the angle between isobar and %Yn
Z

We reckon these angles in two stages, i.e., from isobar to
the streamline and streamline to the respective vector
line for purposes of analytical clarity.

(iv) The theorem transforms the equation of moticen
for horizontal wind vector from a vector form into a
scalar form explicitly in term of w. Hence, wherever
the equation of motion holds good, the theorem also

holds good. If horizontal motion and its derivatives,
. g o ¥ oV v v .

: PSS s N d o

viz., ¥, TR TR T and — are given

along with the configuration of isobars, coefficient of
friction K and coriolis parameter f then w can be
evaluated using the expression given in the theorem.

2.2. The vertical shear magnitude

2V _y [J(2¥\ L (alog¥y?
oz | oz ‘ 2z

" is generally in excess of one mps per kilometre, i.e.,

greater than 10~ sec™ Since the highest value of fi

is 1.64%10™* sec™, the term containing f; in the

denominator can be neglected unless high order of

accuracy in evaluation of w is desired. We omit this
«term and take the approximate expression as :

427

2.3. The boundary of the cyclone eye is taken as closed
zero w isopleth inside/onfoutside which vertical moticn
is downward/zerojupward as illustrated in Fig, 2,

We investigate the possibility of occurrence of closed
zero w isopleth in the context of spiralling wind fields
as in cyclones. This will amount to study of occur-
rence of zero of numerator () of (3).

3. Cyclone eye

3.1. To enable use of the expression for vertical
motion (3), we discuss certain important characteristics
of spiralling circulations generally associated with
cyclone.

3.2. Streamlines

Confluenting streamlines spirailing inward terminate
at a point called spiral centre where speed is zero.
The curvature is counterclockwise in northern hemi-
sphere and clockwise in southern hemispheric cyclones.

Hence ( f+v wg—fl—) is positive/negative at all points in

northern/southern hemispheric cyclones, Further, ¥ jan
is negative at all points of cyclones of both hemispheres

(see Figs. 3 and 4).
3.3. Speed field

Proceeding from the spiral centre in any direction,
speed increases, reaches a maximum whereafter it
decreases. The locus of points of maximum speed is
a line enclosing the spiral centre called Ring of Maxi-
mum Wind (RMW). Speed profile along any
direction is schematically illustrated in Fig. 5.
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Fig. 3. Northern hemisphere cyclone
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Fig. 5

a¥/as isthe rate of change of speed along the streamlines
and is negative/zero/positive inside/onoutside RMW.

3.4. Curvature term

Curvature and speed both increase as one approaches
from outside the RMW, Inside the ring of maximum
wind, speed decreases and is zero at the spiral centre,
The speed is usually taken as linearly increasing with
radial distance from spiral centre (Francis E. Fendall
1974) and beyond RMW to decrease as a function of
distance,

(Vmax *é_“ (O = F = U)
v .
oNn . [
| Vnax (WF) (¢ < r < oo; nis positive)

where o is the radius of ring of maximum wind (RMW).
Taking radius of curvature as proportional to radial

distance, f_g_’%gi = m?m where C is the constant of pro-
. :

portionality, we get inside the RMW :
Eg’ . Vmﬂx

| 0= r<o)
os

o
and outside the ring of maximum wind,
¥

B gu
14 «as:——m-CVmax T (o <r < o)

e

Fig. 4. Southern hemisphere cyclone

Instead of linear function, il we take

-

i

Vv o = Fmax e% €xXp (m- '2w)
BAY [#4

In both the cases, V' (3¥/as) increases as we proceed |
from outside towards the RMW. 1In the case of wind
field which is linearly modelled inside RMW, V(5¥Wias)
is a constant and in the non-linear model it increases,

3.5. Speed divergencejconvergence
Positive 3¥/ps decreases as we proceed towards the
RMW whereafter it changes sign and magnitude of
speed convergence increases as we proceed into the
interior. Taking V as ¥ (r, 6) we get
AL L)
as 88 ds

or ds
Isopleths of speed enclose the spiral centre where
speed is zero. These isopleths are nearly circular
shaped. Taking that the speed isopleths are circles
and positioning the polar coordinate origin at the
spiral centre, we note

aV oV eVdr
0 = {and hence,g = ds

Stuce radial distance decreases as we proceed on the
streamline, we note that dr/ds is negative.

oV Vuw dr
as o ds

OF _ Fam @ (2N (12 g
e ( o2 )} Exp *2;3“)%

(for non-linear model)

0 < r < o {for linear mode})

o

We note that s is positive and decreases
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as we proceed towards RMW inside which

oV

mode! but increases if we take the nonlinear model.

. . Palby. . .
) is negative. ;"%_El is constant if we take the linear

and that 8;, does not change from point to point.
These are schematically illustrated in Figs. 6 and 7.
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3.6. Intensification

Cyclone is said to intensify if the speed on RMW
increases.  Usually intensification with time is associa-
ted with contraction of ring of maximum wind, in
which case EV WQ_?J and Kid increase at all points,

" o5 l i s |

3.7. Vertical shear A
oz

Vertical shear connotes intensification/weakening with
height and also tilt of axis. We will presume that the
axis of cyclone is vertical and the streamline configura-

tion is unchanged with respect of height, i.e., aaizm 0
Further, cyclones weaken with height and, therefore,

—a—%gzmz is negative.

~

3.8. Local chang %;L

%;i connotes intensification/weakening with tire

and also movement of cyclone centre. For simplicity
of treatment we will take that the cyclone is not moving
and the streamline cofiguration is unchanged with time,

ie., rg? = 0. If the cyclone intensifies

2logV . .
Y 1§ post-

tive and if it weakens, 2 loagtV

is negative.

3.9. Pressure field

We will presume that pressure minimum coincides
with spiral centre. In which case, the pressure field is
characterised by the cross isobaric inflow in both the
hemispheres. In the case of cyclones, rotational feature
is predominant compared to inflow. - Hence it is realistic
to take, 8, as not exceeding 20° for northern hemi-
sphere and not less than 160° in southern hemisphere

1000
000

NORTHERN HEMISPHERE SOUTHERN HEMISPHERE
Fig. 6 Fig. 7

6;; is not exceeding 20° in northern hemisphere and
not less than 160° in southern hemisphere.

_ The denominator in the case of northern hemisphere
is negative at all points and is positive in southern hemi-

sphere. Since ( I+ V%ir.

ary . .
and ( K+ ué;u) is positive and decreases, 8, increases

) is positive and increases

in the range 0 </ 8; < 90° as we proceed from
ouiside RMW towards the ring of maximum wind in

northern hemispheric cyclone. Inside the RMW,EX
o8

is negative and 8; will continue to increase and will
be less than 90°, if (K + 22} is positi
e less than y 1 K 4 5 is positive. If the

v
o8

in which case ; has value in excess of 90°, The numera-
tor in the case of intense cyclone will be characterised
by a zero isopleth of N inside/outside which ¥ is posi-
tive/negative and thus forming the eye. In the case of
southern hemisphere, 270° < 8; < 360°, when it is weak
and has values 270° and less than 270° when intense.
In this case, N is negative/positive inside/outside the
zero N isopleth and note that the denominator D is
positive at all points. We conclude that eye of cyclone
forms when the cyclone becomes intense as characte-
rised by increase of speed on RMW and coniraction
of RMW.

cyclone is intense,(K + )can become negative
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TABLE 1
¥ e ¥ v
LSl S T A e I A AN S 4 O 8 B Ot 0y Bitbs w
(km) o5 os (mps) {km) oS o8 (mps)
#1074 (<3O (10™ (10~
sec’l} sec™) sec™d) secd)
Weak case Strong case
20 2.42 --7.76 58,4 180 18.4 76.8 198.4 .35 10 9,70 -—3.10 93.4 180 18.4 11i.8 198.4 --1.71
40 228 639 55.0 180 18.4 73.4 1984 .43 20 9.3 —2.56 90.4 180 18.4 108.8 198.4 —1.40
60 2.06 —4.41 49.9 180 18.4 68.3 [98.4 .55 30 826 --1.76 851 180 18.4 103.5 198.4 ..0.93
80 1,79 —2.15 43.6 180 18.4 62.0 198.4 .69 40 7.18 —0.8 77.8 180 18.4 962 198.4 .-0.18
100 (.49 0.0 36.9 180 18.4 55.3 198.4 .8 50 6.00 0.0 68.5 180 18.4 86.9 198.4 .0.17
120 1,20 --0.76 30.5 180 18.4 48.9 1984 .95 60 4.81 ..0.7t $8.3 180 18.4 76.7 198.4 10.64
140 0.93 297 25.0 1S0 18.4 43.4 198.4 1.05 70 3.7 41.19 48.1 180 15.4 66.5 198.4 1.0
160 0.69 +3.57 20.4 180 18.4 38.8 198.4 1.11 80 275 41,43 38.5 180 18.4 56.9 198.4 - 1.27
180 0.49 +3.65 16,8 18 18.4 352 198.4 {.14 20 1.96 +1.46 30.5 180 18.4 43.¢ 198 4 -=1.40
200 0.33 +3.34 141 180 18.4 32,5 198.4 115 100 134 +1.34 241 180 18.4 42.5 198.4 .1.44
(Vimax = 5 mps (F)max = 15.8 mps (Vidmax — 10 mps (Wmax = 31.6 mps
(VR}mas; = 15 mps a = 100 km (VR)max oem 30 mps o = 50 km
3.11. Tt would be ideal to evaluate vertical motion y odlog¥ R .
with actual atmospheric horizontal wind field and (v - Py 'ngwd 4;?0 ' Speed increases to
pressure field of a cyclone. Since data are not adequate ouble the value in 24 hours.
for purposes of calculation, we use a mathematical
mode (Lakshminarayanan 1975) V== 4 V¢ -+ B(v7 ¢ % k) - plogV
( ) /& {vi} f———féfga— == 2.3 X 10 e Speed decreases
where ¢ = exp (,afuz) and o is the radies of to half the value in 3 k.
a.
maximum wind. If 4 and B are taken as positive, v Y (Vrdmex P2
we get northern hemispheric cyclone with conﬂuentfing (vii TET T T, €7 eXp ( TS )
If 4

counterclockwise curved spiralling streamlines,
is taken as positive and B as negative, we get confluen-
ting spirailing streamlines with clockwise curvature
as in southern hemisphere. A ring of maximum wind
of radius ¢ encloses the spiral centre, V; = AT ¢
indicates inflow characteristics and Vp = B (V4 X k)
gives rotational features. In the case of atmospheric
cyclones, rotational feature is dominent compared
to inflow features, Vertical motion for this cyclone
model was evaluated with the following specific fea-
tures :

(i) —j%, cos {f;s — ¥} is omitted.

¥ oF

it nd -—— aretaken aszeros.
(i) o and =

(ifi)y f== .3775 x 107 sec™ corresponding to

Lat. 15°N.

(iv) K == 2.5 X 107 sec™ (p. 661, Compendium
of Meteorology)

s OF 7)ma 12 d
{viii) _%}u = ng);‘m{ e% (%5, — 1) exp (m f_z_)

202

(ix} 8; = tan*{}) (Isobars are taken as circles
with centre coinciding with
spiral centre).

Case {i)
Weak cyclone/depression stage :
(Vi max = 5 mps 5 (Vp)huax = 15 mps ;
(¥)max = 15.8 mps, o = 100 km
Case (i)
Intense cyclone :
(V) mosx== 10 mps ;
(Vﬁ)mnx =130 mps
(V)ez == 31.6 mps ;
o = 50 km.

ey
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INTENSE CYCLONE

WEAK CYoLONE

Fo-z
kmat;o %leo ;;o s'o 4‘9' 410 alo |‘zo rlao 2c;okm
-0
L.0-a
1 Llows
Table 1 lists 2, ¥ -2, 61, 62, (8 1-0), (Burt 02
15

and w for both the cases.

Fig. 8 gives the profile of vertical motion along west-
east oriented line passing through the cyclone centre.
The vertical motion in the weak stage is upwards
everywhere with a minimum value at the centre of cy-
clone. (0;, -~ 8,) increases as we proceed from outside
the RMW to the interior of the cyclone but the value
is less than 90°. In the intense stage, the vertical motion

has still a minimum at the cyclone centre but the mini- -

mum is characterised by negative value. The eye is
formed now surrounding which vertical upward motion
still takes place asin the weak’stage. (8;,10;) increases
as we proceed frem outside RMW into the interior where
its value is now greater than 90°. The isopleth of
(6is + ;) = 90° is the zero isopleth of w forming the
cyclone eye boundary insidefoutside which vertical
motion is downward/upward.

3.12. Expansionjcontraction of cyclone eye

The cyclone eye is shown to occur when the cyclone
was intense. We now investigate the expansion/con-
traction of cyclone eye. R, the radius of cyclone eve is
evatluated on the following assumptions :

{i) %}I— is small and hence omitted.

(if) Isobars are circles and minimum pressure and
spiral centre are the same.

(#if) Cyclone wind field is given by
V = A V¢ -+ B{7¢ X k) in which case,

A (Vi) max

@an b = B Ve mas

From Eqn. (3), a necessary condition for eye to
occur is

w = 0 =5 cos (05+8) = 0 D tan f; tan ;=1

(Vi)mé‘x
tan B, == e =
an v, (VR)max a
f+v ﬁg’_ 1
tan 8; = *—w-g%-— == e
K+ 2=
¥ (Valmx % P2
V= e ¢ e"p('”“ 20'2)

o (Vidmax 3 fr2 72
TR (a"i“"’*l)"xp(““’ﬁ:f)

(Vdmax + (Vidmas = (F)mas

(Vidmax —
Va2’
o
(Vilmax == 714?‘;5 (¥ )max

Representing rat w = 0 as R, radius of eye we get

We note the following :

. R 2 2
(3] (1 — %@-2«) exp ( R )has maximum of

202
R, . i
one whenmgm is  zero, minimum of — 72
' R
when —% = 2 and tends to zero when Re
g

tends to infinity or is4/3

._ a Vi4a2 1 ifmax -
o) (K—fa) YIEE o (Yo )
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is positive for cyclones and cyclone eye
occurs if it is less than one. Cyclone eye will
not occur if it is equal to one or greater

than one.
ing K=2.5%10* sec™t, f=.3775 X 107+ sec™
angailni [/3 the radius of cyclone eye has been

i .. Fig. 9
Iuated for various values of o and V. Fig
z\il\?cg the plot of cyclone eye radius on the (o, Viax)
plane where isopleths of R, are also drawn. From
Fig. 9 we note following for a given set of values
of K, fand a:

1 ing that radius of ring of maximum wind is

® ngé?s%mged with time, the eye of cyclone does
not exist when maximum wind is below a
specific value. The eye is formed and expands
rapidly when Vmax increases and exceeds
the specific value. As Vmax increases further,
the expansion of the eye continues but the
rate becomes sluggish and the eye radius rea-
ches an asymptotic value of /2o,

1] i at  Vwax i5 unchanged with time,
@ Fﬁ:?ii t1(:f cyclone does not exist when the
radius of maximum wind is greater than a
specific value. As RMW contracts and is
less than the specific value the cyclone eye
is formed and expands rapidly. With further
contraction of RMW, the cyclone eye ex-

pands and reaches a maximum value whereafter

the cyclone eye contracts with further con-
traction of RMW.

In the case of tropical cyclones, intensification is
characterised by increasing  Vua.x and contraction
of RMW and decay by decreasing Py, and ex-
pansion of RMW in which case, it is realistic to con-
clude that cyclone intensification will be asseciated
with birth of cyclone eye and a very rapid rate of eye
expansion initially whereafter eye expansion either
is sluggish or there may be sluggish contraction and
cyclone weakening will be associated with either sluggish
expansion/sluggish contraction followed by rapid contrac-
tion with ultimate vanishing of the eye. However, Dennis
J. Shea and William M. Gray (1973) say “Colon {1963)
has noted that weakening storms are invariably accom-
panied by widening of the eye. The present data agrees
well with this conclusion™. This conclusion is, however,
1ot shared by all. For instance, Raghavan and Rajago-
palan (1980) state that association of the expansion
of eye with weakening may be operationally risky.
There is need to study the cyclone eye expansion and

contraction in greater detail with individual cyclone
data.

4. Discussion

4.1. The two important aspects meriting  critical
comments are (/) wind field of cyclone and (i} the

equation of motion for horizontal wind where frictional

term is represented as — KV. We discuss in particular
whether ihe inmer area of cycione is characterised
by confluenting and spiralling-in, streamlines with
inflow, speed convergence and horizontal convergence
or by difluenting and spiralling-out streamlines with
outflow, speed divergence and horjzontal divergence
features. Next we discuss the different types of repre-
sentation of frictional term. It will he advantageous
even though it is not essential, to refer to papers of
{/) William M. Gray and Dennis J. Shea (1973) in con-
nection with the wind field in a cyclone eye and (i)
Francis E Fendell's Tropical Cyclone (1974).

4.2, Equation of continuity is very often used to
estimate vertical motion in the atmosphere

N Y N T
W ;1 — fi l( ax H ay ) —%“

. . 1 dp
: 'y o ore — i '
It is customary 1gnor P and

I dp )
P dr f dz

take w as

zero at the earth’s surface in which case vertical up-
ward motion will occur in an atmospheric layer with
convergence and downward motion will occur in
layer with divergence. In the context of cyclone eye,
convergence prevails and the vertical motion is down_

ward. If so,%jg‘; cannot be ignored but must be present

1dp

- . ou av
t tit h that (2= 4+ L0} 24P
as a positive quantity suc (Bx ) o

&y

L
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is positive. If we persist that } %’;w is small and neglect

J; f{l}_ even in the cyclone eye, then there must be
divergence. Gray and Shea obtained divergence and
radial outflow in cyclone eye. They split upper
wind observations obtained by aircraft into radial 7,
and tangential component ¥V, Positive/negative ¥,
connote radial outflow/inflow. Gray and Shea obtained
mean radial outflow. They calculated divergence
BI/r : Vr .
e and the average value of divergence
¢
relative 10 RMW was found to be positive from which
vertical downward motion was obtained. Radial
outflow coupled with divergence if real will necessitate
difiuenting spiralling-out pattern of streamlines whereas
we have taken confluenting spiralling inwards pattern
of streamlines. In this connection, it may be pointed
out that the radial and tangential wind components

using

sl BN (o @ oW 82
3(;Bx+;ay) (axz ax%az)%#(ax2+

2 2
*5%,’27”3;2) (ui+vj . In the case of Ekman

2 2
spiral divergence term and p (5_8;2_ o 8%3) (ui—i—v j)

. a2
are omitted and frictional term has the form K %—z;

(Godske er al. 1957). Gray and Shea (1973) take it
as CpV? along the streamline.

We note that there is no unique representation of

. v

friction. Let F,. == (F}), ”XV A Fr )u Q‘—%—m} repre-
sent the horizontal component of friction. (F)s 18
along and ( F.), normal to streamline. So long as
frictional term does not contain w and/or its derivatives,
the expression for w as in theorem needs a small re-

casting of numerator as :

le'\/{_(ﬂ@b ,]LW@_K_; alogV]2+{(Fr;)¢a+f+Vm%¥_ —}——%}2 cos (B + 01)

V a5 ot

were obtained on a polar coordinate system where
origin was made to coincide with the cyclone centre.
For illustrative purposes, let us take a polar coordinate
system where origin coincides exactly with the spiral
centre of confluenting spiratling-in streamline as chosen
in this paper. We obtain ¥, as negative at all points
and interpret this as radial inflow. If the centre does
not coincide with the spiral centre and differs by a small
quantity, we obtain negative as well as positive V..
From this, we cannot conclude that the streamline
has “outflow”. Gray and Shea are aware of this source
of error. Divergence is invariant with respect to coor-
dinate system. Hence even when the origin of polar
coordinates and spiral centre do not coincide and we
have a region of positive ¥, interpreted as racdial out-

. . . |4 V.
flow, divergence using the correct expression aar" + W?L

T o

one can possibly get positive value of divergence for
positive ¥,. Gray and Shea are aware of the error
due to non-coincidence of the origin of polar coordina-
tes and spiral centre in the context of ¢valuation of
divergence but believe that errors “should largely be
eliminated in the averaging process”. The resolution
of the difficulty posed by Gray and Shea requires ex-
perimental observation of horizontal wind field in the
neighbourhood of cyclone centre to answer the query
« Arte the streamlines confluenting and convergent
or difluenting in the cyclone centre”.

¥
! %’% will be negative. If . 2 wereomitted.

4.3. Frictional term

The external force other than pressure gradient
has been taken as friction and expressed in the form as
formulated by Guldberg and Mobn (p. 661, Com-
pendium of Meteorology). Theoretical formulation
of horizontal component of frictional term is

where,
(Bl 4o pd¥ ¥
tan ) = - 4 e ot
ST (R 2V alogV
v oS ot

If, however, frictional term contains w and/or its deriv-
atives, the expression given for w in this paper cannot
be used since the right hand side of equation requires
information of w to evaluate w on the left hand side.
We have taken K = 2.5 x 107 sec™! from page 661,
Compendium of Meteorology with a view to illustrate
the rolg of friction. At higher levels, K'will be having
much lower values. In the context of accurate evalua-

_tion of vertical motion using dynamical equation of

motion, frictional term needs specification and coeffi-
cients exactly determined.

4.3.1. Formation of the eye and its area in cyclone
is related to maximum speed, radins of the RMW and
the cross isobaric flow. As the cyclone intensifies
characterised by higher values of Vn,e and/or
contraction of the ring of maximum wind, speed con-
vergence exceeds the frictional coefficient. Since there
is cross-isobaric inflow, the eye will be formed even
before occurtence of this stage. The area of the cyclone
eye can be expected to increase with further increasing
speed of Fmex and/or further contraction of RMW.
Likewise area of the eye can be expected to decrease
and ultimately vanish with weakening of the cyclone.

5, Conclusion

The iuner area of cyclone has minimum vertical
motion which is positive when the cyclone is less intense
but becomes negative when the cyclone is very intense
resulting in eye formation.
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