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ABSTRACT. The horizontal wind components were predicted for 12 hours, using the vorticity and

The predicted values were compared with their corresponding ones verifying the suggested method. “

divergence equations. The experiment was carried out in bi:waen the latitudes 30 deg. and 50 deg. N.

1. Introduction

The problem of horizontal wind components
forecasting has a special importance because of
its necessary for diagnostic study of synoptic
stimulations, where the change in pressure,
temperature, wind and vertical velocity fields
are closely related in each other. There are different
numerical models for the prediction by horizontal
wind components, they characterize by the phy-
sical modelling, the boundary conditions and the
method of integration. One of the familiar models
for the horizontal wind prediction is the use of
concept of an ageostrophic scheme introduced
by Burstov (1969). The local variation of hori-
zonltal wind components estimated by the for-
mulae:
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where, ', v' are ageostrophic wind components.
Here the terms Qu/9p and Qv/9p are omitted,
these terms express the effect of thermal structure
of the atmosphere and the vertical velocity compo-
nent. Gubin (1965) suggested new varian of the
horizontal wind forecasting by the aid of the
equations :
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In the present work we are dealing to estimate
the |horizontal components (v and v) from the
vorticity and divergence equations using numeri-
cal schemes.

2. The governing equations

'Ifhe vorticity and divergence equations can be
wriften in complete form as :
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2, =02 +4f is the absolute vorticity
= sflay is the Rossby parameter
- is the vertical vorticity
0 Q . 3 5
A,Q = u%—; B v§—1 is the vorticity advection
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2(3"_ 9&)] is th hic vortici
+ e is the ageostrophic vorticity
Ap=u g—? +v g—f is the divergence advection

From the definition of vorticity and divergence
fields, it is easy to estimate the equations :

where, V= gég-—{— gny;‘
Eqns. (3) and (4) can be expressed as :
%?— = A* and —%? = Bt (6)

where A! and Bt the right hand side of Eqns. (3)
and (4) which contain terms independent upon
time. Using the Adams integration scheme we
can compute the terms £ and D after time step
At by the following way :
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The vertical motion r, evaluated as shown in (2)
by the aid of the following expression :
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T, T are the temperature and mean layer
temperature at any grid point

D is the horizontal divergence

Q nonadiabatic effects

g is the acceleration due to gravity.

R

is the constant of air.

€p is the specific heat at constant pressure
Cy is the specific heat at constant volume

3. Method of computations

System of Eqn. (5) having the representation of
Poisson type can be solved by Liembann relaxa-
tion method :
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The coefficient « had been chosen at different
levels as shown in Eqn. (3) which can give a rapid
convergence,

L 258, Agap — .237, dypp = .24[-

As a mathematical consequence of the existence
of several types of wave families, the initial data
were the horizontal wind field and geopotential
heights. The terms 4 and B computed at time
interval ~—Af and 1, using the central finite diffe-
rence on horizontal and vertical coodinates. Then
using the above difference scheme we can have Q2
and D at time t--At. The predicted values of D
and £ can be smoothed by the formula :

(X)i = -904 Xy + 016 (X3, j+1 + Xitwoi +
+ X 15+ Xig1s )+ 008 (Xiopi 1 +
+ Xiysi—1 + Xitrsim1 + Xigrs 441)
where X denotes D or 2

The process of smoothing is carried out after
every time step prediction of D and Q. The result-
ing values of D and 2, must be taken as initial
data in the right hand side of Eqn. (5).

4, Results and discussion

The results of this experiments, are the horizontal
wind components at 700, 500 and 300 mb after
12 hours. The initial wind field components are
shown in Figs. 1 (a) &(b). Figs. 2 (a) & (b) show the
predicted values of » and v components at 500 mb
and Figs. 3 (a) & (b) show the actual wind field in
the same day.

Correlation coefficient between the predicted
deviation and the actual deviation about the initial
values at the same time interval :
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12-HR. F/C OF HORIZONTAL WIND COMPONENTS

Fig. 1 (a). The initial zonal component of horizontal wind Fig
field at 500 mb on 00 U.T. of day 23 March 1967
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field at 500 mb on 00 U.T. of day 23 March 1967
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Fig. 2 (a). The predicted zonal component of horizontal
wind field at 500 mb on 1200 U.T. of day 23 March 1967

TABLE 1
Standard level R
(mb)
700 .79
500 .87
300 .14

opr and o, are the standard deviation for the pre-
d{éted and actual values respectively.

It is clear from Table 1 that the correlation
factor reaches its maximum value at 500 mb level.

30m
. 1 (b). The initial meridional component of horizontal wind
35N
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Fig. 2 (b). The predicted meridional of horizontal wind field

at S00mbon 1200 U.T, or day 23 March 1967

The kinetic energy distribution estimated from
the predicted wind components at every time inte-
gration is shown in Fig. 4.

The proposed model gives a good enough result
as by verification by statistical methods and by
the energy conservation behaviour. As shown
above that the respective disagreement occurs
only on 300 mb probably for the occurrence of
high wind speed which cannot be predicted by this
model. Some improvements in the method of
computation and by taking into consideration some
mathematical and dynamical factors and initial
data problem, surely will give the expected results
at the 300 mb level.
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Fig. 3 (a). The actual zonal component of horizontal wind fisld Fig. 3 (b).\The actual meridional componznt of horizontal wind
at 500 mb on 1200 U.T. of day 23 March 1967 field at 500 mb on 1200 U.T. of day 23 march 1967
£n
€o
12
1A
104 1 i 1 1 1 1 1 1 : | =K
© I 2 3 4 s5 & 7 8 9 10 U 12
HOUR s
Fig. 4. Kinetic energy variation through the period of forecasting
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