






















































conducive for rainfall. Convection is the dominant rain-inducing process in this country, 

accounting for almost 90% of the total rainfall (Unganai, 2002). Airmasses suitable for 

thunderstorm activity need to be moist and not too warm relative to the underlying 

ground, as cold air can more easily be heated to become unstable (Torrance, 1981). 

However, many different types of synoptic situations are conducive for thunderstorm 

formation. A storm can also be fed by moist and unstable air with a northerly component 

or an air mass can be very warm relative to the underlying ground. These conditions 

determine the dynamic controls and thermal environment (stability) in which convective 

systems can grow. All are such that appropriate divergence fields provide the necessary 

uplift to realize thermal instability and to sustain cloud growth. Common synoptic 

situations promoting storm formation include a trough in the tropical easterlies or frontal 

passages (Tyson and Preston-Whyte, 2000). Since most of Zimbabwe's rainfall is 

produced through convective processes, which depend on the heating of the surface, most 

rains falls in the warm afternoon hours, which is the peak of its diurnal cycle. The 

incidence of rainfall decreases from sunset onwards, and the minimum of the diurnal 

cycle is found to be the first hour or two after sunrise (Torrance, 1981). 

2.5 Rain-bearing airmasses 

The airmasses of most importance to Zimbabwe rainfall are the Congo Air Boundary 

(CAB), Northeast (NE) Monsoon and Southeast (SE) Trades, which all contribute to the 

formation of the ITCZ (Unganai, 2002; Tyson and Preston-Whyte, 2000; Lindesay, 1998; 

Mulenga, 1998, Makarau, 1995; Buckle 1986; Torrance, 1981). CAB is a recurved south

easterly trade from SAO bringing moisture in from the Congo basin entering Zimbabwe 

from the northwest when pressure is low to the south or west and its presence is often 

associated with good rains (Unganai, 2002; Buckle 1986; Torrance, 1981), Figure 2.4. It 

is nearly saturated, relatively cool and therefore readily becomes unstable. Thunderstorms 

are common followed by rain from layer clouds. The north of the country receives Congo 

air more often than the south. The NE Monsoon air mass is rather variable in nature, 

moist or dry depending on its recent track. With a fairly lengthy land track, this airmass 

carries only moderate moisture in the lowest 2km with dry air above. Rainfall tends to be 
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light but heavy falls can occur in the northeastern sector when winds blow upslope. The 

SE Trades also show a low-level moist layer with dry air above and therefore tend to be 

associated with fair weather. However, in the vicinity of the ITCZ, the layer of moist air 

is much deeper and rain and thunderstorms occur more freely (Unganai, 2002; Buckle, 

1986; Torrance, 1981). 

A persistent trough at the northern limit of the trades develops between the Angola low 

and a low in the Mozambique Channel, separating the moist westerlies over Zambia from 

the drier easterlies over Zimbabwe. This results in recurrent rain and thunder to about 

lOOkm south of the trough (Torrance, 1981) The rain in Zimbabwe is therefore dependent 

to a large degree on whether the preferred position is at l2°S or 16°S, the latter being 

more favourable for a good rainfall season. In an extreme year the trough may establish 

itself or move frequently to the Limpopo Valley resulting in widespread heavy rains over 

Zimbabwe and further south in the Northern Province of South Africa. Small depressions 

may develop in the trough and increase local thunderstorm activity. 

2.6 Tropical Cyclones 

Zimbabwe's rainfall is also affected by Tropical cyclones (TCs) in the southwest Indian 

Ocean (SWIO). Depending on their proximity and relative position, cyclones may induce 

an extended dry spell in Zimbabwe or give widespread and heavy rainfall in a short space 

of time, which can culminate in devastating floods (Matarira, 1990; Unganai and Mason, 

2002; Torrance, 1981). A cyclone in the central or eastern Mozambique Channel causes a 

clearing in the weather over most of Zimbabwe and a break in the rains, which may last 

from a week to a fortnight. This is mainly due to the development of dry upper 

southeasterly winds, which could possibly be part of the subsiding outflow from the 

cyclone which suppresses convection (Matarira, 1990c). On the other hand, the presence 

of a cyclone in the channel almost invariably sees the generation of an upper anticyclone 

over the South African interior. The linkage between these two is not yet clear but the 

trajectories of the dry upper southeasters suggest that they are of continental rather 

maritime origin (Torrance, 1981). If the cyclone is to move near or crosses the central 
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