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Fig. 1. Intertropical Convergence Zone, Mean
position, January (after Torrance} -

Africa and the cape. A north south oriented sur-

face trough in the westerlies develops over south-
west Africa extending upto southcoast where in-
variable the coastal low 1is simultaneously
developed. ‘ :

As the pressure falls ahead of the front extend
to Natal coast, the Atlantic ocean anticyclone
ridges eastwards over southwest and southern
coast of the subcontinent and the westerly trough
is seen swinging counter-clockwise.

With further eastward movement of the surface

cold front alongwith temperate depression, the
pressure falls extend. northwards and winds in
Rhodesia and Zambia tend to back to northeast
or even north and northwest in Rhodesia. A con-
vergence asymptote oriented northwest-southeast
occasionally forms at 700 mb between north-

westerly airstream ahead of the trough axis and

northeasterly airstream over central Africa em-
anating from the quasi-permanent anticyclone
situated near Malagasy. When the surface wes-
terly trough reaches over Natal and south
Mozambique coast, it becomes more marked and
is found to be linked up with the seasonal low
which is generally situated over Caprivistrip or
northern Botswana. Henderson (1972) has
- shown the Linkage of surface cold front with
ZAB/ITCZ to form a broad cloud band of dis-
turbed weather oriented NW-SE. In some cases
- when this cloud band is well marked the ZAB/
ITCZ previously oriented E-W, appears to be-
come more meridional tending to fall in line, as
it were, with the Cloud band. The cloud band
appears to become more compact more organised
and more active in the region of Linkage. The
band of disturbed weather takes three to four
days to clear the subcontinent, after which the
ZAB/ITCZ resumes the normal Zonal patterns.
When the Link-up does not occur, the band of
disturbed weather is usually less broad, less
organised and less active. The zonal charac-
teristics of the ZAB/ITCZ are then more
pronounced. ‘

3. Discussions

In order to Study the interaction of the lower
level westerly waves with ITCZ and ZAB and

their effect on weather over Zambia, the synop-
tic surface and upper aircharts for the months
of December to March during the five rainy
seasons 1972 to 77 were examined.

Three different types of interaction of the lower
level westerly waves with ITCZ and ZAB were
identified. :

(i) Intensification and movement of ZAB/
ITCZ under indirect influence of the
westerly waves.

(ii) Weakening of ITCZ/ZAB when west-
- erly waves move in quick succession.

(iii) Temporary disintegration of ITCZ over

the subcontinent under the influence of
deep amplitude westerly trough on rare
occasions. This type of interaction was
discussed by Kumar (1979).

The typical case studies for the first two types
of interactions are presented. For the better com-
prehension of the discussions, the location maps
of Zambia and Africa south of equator are depi-
cted in Figs. 2(a) and (b) respectively.

4. Case study I

Intensification and movement of ITCZ/ZAB

On certain oécasions, under the influence of
lower level westerly wave, the SITCZ/ZAB is
intensified and causes sudden increase in rainfall.

A good example of lower level westerly wave
which moved across southern Africa during
27 to 31 January 1975 has been discussed below
in detail.

A cold front was approaching the cape at 0600
GMT on 27 January 1975, the SITCZ was diffuse
and could not be identified on the main land.
The moist northwesterly wind from Zaire was
affecting only extreme northwestern parts of
Zambia. The tropical storm ‘Deborah’ was situa-
ted over south Mozambique channel (Fig. 3).

The pressures were falling over the whole sub-

continent ahead of the front with maximum falls
of 7 mb over the south coast.

During the next 24 hours, the cold front with

associated westerly wave in the lower levels .

moved rapidly across the cape province. It was

trailing over Natal coast at 0600 Z on 28 January

(Fig. 3). The associated coastal low was situated
near Durban. The pressures were now rising over
the southwest cape and were falling over the rest
of the subcontinent with maximum falls of 7 mb
over south Mozambique coast. ‘

Under the influence of falling pressures, the
moist Zaire air had moved east-south-eastwards

~and at 0600 GMT on 28 January, ZAB lay

across Sesheke and Kwambwa. The SITCZ was
reforming across northeast Botswana and.- nor-
thern parts of Rhodesia.
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Fig. 3. The position of cold fronts, SITCZ & ZAB at the surface on”successive days and Track of Tropicai
) storm ‘Deborah’ during the period £27 January 1975 to 1EFebruary 1975 i

The Atlantic Ocean Anticyclone (AOA) was
ridging into southwest cape. The Tropical storm
Deborah moved slowly eastwards and centred at
0600 GMT on 28 January at latitude 29 deg. S
and longitude 45 deg. E.

‘The cold front moved very slowly during the

next 48 hours (Fig. 3). At 0600 GMT on
29 January, it was trailing over south Mozam-
bique coast and was just north of Maputo at
0600 GMT of 30 January.

This slow movement of the front may be attri-
buted to the presence of the Tropical storm in
the south Mozambique channel.

i

At 0600 GMT on 29 January, AOA was ridg- |

ing into south Africa across the cape and hence
pressures were rising over the cape with maxi-
mum of 4 mb over the south coast. Pressures
were falling over the rest of the subcontinent with
maximum falls of 3 mb over southwest Zambia.

The seasonal low was situated over northern
Namibia. As a result of pressure falls the ZAB

had advanced further upto the line extending
from Livingstone to Ndola by 0600 GMT of
29 January and SITCZ maintained its position
over Northeast Botswana and northern parts of
Rhodesia.

On 30 January the cold front continued to trail
over south Mozambique coast. In the rear of the
front, AOA at 0600 GMT surface chart was

situated south of the subcontinent and ridging

into south Africa,

As a result, the pressures were rising over the
subcontinent except over central and western parts
of Namibia where they were falling. The maxi-
mum rises were of the order of 7 mb over Natal
coast. ~

The SITCZ was still over northern parts of

‘Rhodesia and ZAB also remained stationary. Ex-

cept for light rainfall over northwestern province,

. dry weather prevailed over the rest of Zambia on

30 January 1975 (Fig. 4 a).
The upper air chart for 850 mb at 1200 GMT

~on 30 January 1975 (Fig. 5a) showed that the

subtropical anticyclone situated just east of
Malagasy was ridging into eastern half of Zambia
and northwesterly flow was quite weak over the
western half, ‘

At 0600 GMT on 31 January 1975, the cold
front at the surface was trailing over Beira. In
the rear of this, the bud off high (1024 mb) was
situated east of East London with central region
near 33 deg. S, 32 deg. E. '

. The Continental High (1590 gpm) was ridging
into northeastern Zambia. The SITCZ was diffuse
over the surface. But the upper air chart for

- 850 mb at 0000 GMT on 31 January 1975 (Fig.

5b) showed that a convergence Asymptote bet-
ween southeasterly and northeasterly airstreams
had formed along Zambezi Valley. The Zaire Air
Boundary lay from Livingstone to Solwezi.

The flow over Zambia was strengthening and
tending to be easterly.
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Fig. 6. The position of the cold fronts and centre of the anticyclones with central pressures in millibars over
ocean and geopotential metres over land on successive days between 7 March to 12 March 1977
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Fig. 8(a-b). 850 mb and 700 mb charts for 8 March 1977

were falyling elsewhere with maximum falls of
6 mb over Natal coast.

"The SITCZ further weakened and became di-
ffuse over main land. The ZAB was across North-
western province.

~The gradual weakening of the SITCZ may be
attributed to the injection of Anticyclonic vorti-
city into the zone of convergence, as the conti-
nental High moved northwards.

The flow became anticyclonic northeasterly to
easterly over central Africa in the lower torpo-
sphere (Fig. 10a and 10b).

The rainfall charts from 10 March to 12 March
1977 (Figs. 9c to 9e) showed that very little
rainfall had occurred over Zambia on three
consecutive days.

The Surface cold front was trailing just north
of Maputo at 0600 GMT on 11th and was mov-
ing eastwards across Mozambique channel dur-
ing next 24 hrs.

The pressure falls over southeast™Africa were
propagated northwards and flattened the High
over Mozambique. But due to the rapid pressure
rises in the rear of the cold front over south
Africa, a strong continental High (1600 gpm)
had formed over southeast cape province. This
. High Started ridging northwards and the flat
High over Mozambique became part of the
ridge.

A strong High (1032 mb) was situated about
10 deg. of Latitude south of the cape Town and
was moving -eastwards (Fig. 6).

The SITCZ remained diffuse over main land
and ZAB wasc lose to the northwestern borders
of Zambia,

By 0600 GMT of 12 March 1977, the intense
High over the ocean moved over to south Indian
ocean at (34 deg. S; 33 deg. E). This together
with continental High (1590 gpm) over Natal
was ridging into central Zambia. Thus the lower
level easterly flow was maintained over central
Africa, on 12 March (Figs. 11a and 11b). The
SITCZ continued to be diffuse over main land.

From the above mentioned discussions we may
infer as follows :—

(i) An intense continental High (1570
gpm) formed over Natal in the rear of
the cold front when it was trailing over
South Mozambique coast.

The second cold front was heading to-
wards the cape when Bud off high was
situated south of the cape. '

(i) During the next 24 hrs, the continental
High moved north about 3 deg. of
Latitude and SITCZ also moved north

about 2 deg. but weakened. The second

cold front was trailing over the cape,
and first moved away eastwards.

(iii) After 48 hrs of the beginning of first

sequence the cold front was moving
across the cape province and the con-
tinental High was over Mozambique
just north of Beira. The SITCZ became
diffuse at this stage. ‘

(iv) The gradual weakening of SITCZ may
be attributed to injections of anticyclo-
nic vorticity into the zone of conver-
gence.

(v) The SITCZ continued to be diffuse for

next two days. This was due to the
fact that before the first High flattened

P
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Fig. 11(a-b). 850 mb and 700 mb charts for 12 March 1977

Mozambique channel in the rear of frontal sys-
tems. The southward movement of ITCZ is little
more complicated and can not be always related
to the falling pressure ahead of the westerly wave.
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