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The c li m at e s  of Southern Africa are 

s t r o n gl y  i nfl u e n ce d by the position of 

the s u b c o nt in en t  in relation to the 

p r e s s ur e  a. , wind systems of the So uth ern  

Hemi s p h e r e .

From the equat or to about 20° S. isohyets 

of mea n annual rainfall have a general 

e a s t - w e s t  trend; the rainfall increases 

t ow a r d s the equator, and the m ax i m u m  

falls at the time of the equinoxes.

C ha n g e s in the d i s t rib uti on of rainfall 

take p la ce in response to the movemen t of 

the i n t e r - t r o p i c a 1 co nve rgence zone and 

a s so c i a t e d  belts of disturbance.

Sout h of 20°S, however, the isohyets 

assu me a nearly n orth-south alignment, 

such that the 400mm isohyet (25.4mm) 

almost b is ect s Southern Africa, d ivi din g 

it into a wetter eastern section and a 

d ri er wester n section.

This m eridonal d i str ibu tio n of rainfall 

r e fl e c t s the r eplacement of the 

1 a t i t u d i n a 11y operating c on v erg enc e zone 

by the subtropical high- pr essuie 

ce ntres, and further south the d i s t urb ed 

w e s t e r l y  air-streams, as the main c o n ­

trols of weath er and climate.

The e a s t-we st contrast in climate is 

a cc e n t u a t e d  by the warm, s o u t h w a r d f 1owing 

M o za m b i q u e  and Agulhas Currents in the

east and the cool, n o r t h w a r d -f l o w i n g  

Be ng ue l a  Curre nt in the west.

An e x ce pti on to the p r e v a i l i n g  a rid ity  of

the Namib Desert of the west coast is to

be found in the limited area of 

M e d i t e r r a n e a n  c li mat e of the 

S o u t h- W e s t e r n  Cape.

Winter, with its succe ssi on of

e a s t w a r d - m o v i n g  c y c lo ni c dis t u r ba nc es ,  is 

the wet season in this region.

The alt itu de and c on fi g u r a t i o n  of the 

inland plateau, which forms the greate r 

part of So ut he r n  Africa, likewise exert 

strong inf lu en c e s  on rainfall and 

t em perature, whi le the varied t op o g r a p h y  

of the marginal lands around the platea u 

edge is r es po n s i b l e  for a v arie ty of 

local winds and climates.

C i r cu la ti o n  Patterns

Most of Africa south of about 20°S. is 

d o m ina ted  by the subtropical

anti-eye 1 o n e s . Over the oceans the 

h i g h - p r e s s u r e  cells are cons pic uou s.

The South Atl a n t i c a nt ic y c l o n e  is c ent red  

well off the Namib coast and pr odu ces  

s o u t h - w e s t e r l y  on- s h o r e winds that blow 

over the cold ocean current.

Coupled with strong and p er si s t e n t

©



s ub sid enc e, the air is highly stable, and 

f r e q u e n t  low cloud and fog (called 

" c a cim bo"  in Angola) may o ccur in 

a s s o c i a t i o n  with fine drizzle dur ing  the 

morn i n g .

By contr ast , the position of the South 

Indian a nt icy clo ne off Durban f lu ct u a t e s  

more than its Atlantic c o u n t e r p a r t .Thus 

the cell withdraws in summer and a dvances 

toward the coast in winter.

South of the ant icyclones is the zone of 

the "westerl ies ", in which m i d - l a t i t u d e  

frontal dep res sio ns form and travel e a s t ­

wards, ca rrying their normal se que nce  of 

w e a t h e r  with them.

Over Sou the rn Africa the p res su re  and 

c i r c u l a t i o n  patterns are not as simple.

An a n ti cy c l o n i c cir culation is the 

p r e d o m i n an t feature over the land, and 

apart from a weakening and sou thw ard  

m o v e m e n t  of the system through a few 

d e g r e e s of latitude in summer, the 

esse nti al features of the c i r c u l at io n  in 

wi n t e r and summer are not greatl y 

di f f e r e n t .

Yet the seasona' contrasts of c l ima te are 

m a r k e d .

Wint er circulation is ty pif ied  by 

c o n d i t i o n s  obtaining in July.

l  -v  K v  i » 'jC'Z 
; * ----------------------:-

•UlWtWS

F i g . 46: C o n t o u r s  (in m e t e r s )  o f  t h e  

surface for Jan. and Jul.
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The a n t i c y c l o n i c  centre is situated over 

the F ast en  Transvaal.

P r e v a i l i n g  winds at the surface are light 

and, apart from a marked and regular 

diurnal v ariation due to changes in the 

ho riz on ta l  gradient of temp era tur e in the 

air c l o s e  to the plateau surface, the 

d i r e c t i o n s  are those that would be 

e x pe c t e d  from an anticyclone situated in 

the pos i t i o n shown in F i g . 46, i.e. 

w e s t e r l y  and nor th- w e s te rl y  over the 

R e p u b l i c  of S o u t h  A f r i c a  and e a s t e r l y  

over M oz am bi que , Zimbabwe, Zambia and 

Angola.

The air is subsiding gently, e s pe ci a l l y  

in the e asterly stream; a tm osp her ic 

m o i s t u r e  near the surface of the plateau 

is low. F i g . 47; days are usually 

c l o u d l es s  and warm, but the nights cool 

r ap i d l y  as the grouni loses heat by 

r a d i a t i o n  through the dry atmosphere.

The c l im at i c  importance of the dry, 

sl owl y subsiding, ea sterly stream of air 

over So uth er n  Africa at this time can be 

seen from the dist rib uti on of rainfall in 

July: dry weather extends from 

M a d ag a s c ar , where the only a pp re c i a b le  

rainfall is on the exposed slopes of the 

e as t e r n escarpment, across M o za m b i q u e  and 

Z i m b ab w e  to Namibia and Angola.

Re s u l t i n g  from the s ubsidence of air in

the winter antic ycl one , a t m o s p h e r i c  

s ta bil ity  is pr ono unc ed,  and a strong 

t em p era tur e i nversion f r e q u e n t l y  occ urs  

over coastal and adjace nt areas as far 

inland as the Esca rpm ent .

F i g . 47: A tm os p h e r i c  m o is t u r e  (gm/kgm) for 

Jan. and July.
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Du ri n g the day the base of this inversion 

o c c u r s  at a height of about 1 km above 

the gr oun d at about 30"S. and slopes 

u p w a r d s  to a height of 2 km in 

Moz ambi q u e .

Thus the base of the inversion (and 

a s so c i a t e d  stable dis con tin uit y) is u s u ­

ally below the level of the plateau.

Co ns eq u e n t l y ,  upward and w est war d 

t r an s p o r t of m ois tur e by the e ast er ly  

a i r s t r e a m  on the northern per iph ery  of 

the a n t i c y c l o n e  is inhibited, and plateau 

areas e x p e r i e n c e  dry winters.

The driest winter weather in S outhern 

A f ri c a  occurs between the nor thern side 

of the a n ti cy clo ne and the parallel of 

about 10°S.

S o u t h w a r d *  trom Zimbabwe to the Cape 

P r o v i nc e  th>* propo rti on of rainfall 

i nc rea ses  as the "wester 1ios" are 

a p p r o a c h e d .

The winter circ ula tio n of the 

S o u t h - W e s t e r  Cape is associated with 

d i s t u r b a n c e s  in the ci r c u m po la r  wes te r l y  

winds, taking the form of a succession of 

e a s t e r n - m o v i n g  cyclones (depressions) and 

ant i - e y e l o n e s .

O r i g i n a t i n g  in areas of c y clo gen esi s far 

to the south and west of Southern Africa,

these d is tur ban ces  first bring rain to 

the s out h-w est ern  and later to the south 

and south-ea ste rn coast s and m ay even 

extend far inland.

Fronts are a sso cia ted  with the d e p r e s ­

sions: warm fronts are diffuse, 

difficult to re co g n i se  and almost 

impossible to follow: cold fronts are 

more usual, sharper and mor e e asi ly  

recogn i z e d .

Following the pass age  of a cold front, 

winds back from n or th -w e s t  to west and 

south-west, pre s s u r e starts rising, 

te mperatures fall and i n s ta bi l i t y showers 

and storms may occur.

Most winter rain in the S o u t h - W e s t e r n  

Cape, however, occurs in a ss o cia tio n 

with n o r th -w es t e r ly  p re- frontal winds.

Deep cyclonic d i s t u r b a n c e s  fo llo wed  by an 

ad vancing a nt icyc lon e from the South 

Atlantic sometimes cause ou tb ur s t s  of 

subpolar air on the plateau, so p r o d uc in g 

cold snaps in winter.

Snow on the Cape m o u nt a i n s  and along the 

Escarpment, p a r t i c u l a r l y  in Natal, is 

common; and i n te nse ly cold, w i n d y  

weathe r may reach iis far north as 

1 i m b a b w e .

Over coastal areas a coastal l o wp re ss ur e

0
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sy ste m (sometimes call ed a leader front) 

f r e q u e n t l y  precedes the true passage of a 

cold front.

Coastal lows are as sociated with a 

s h a l l o w c i r cu lat ion  note ext end ing  far 

inland or to the level of the interior 

p 1a t e a u .

The p r e s s u r e  drop and wind dir ection 

c h a n g e s  rapidly from north-west to 

s o u t h - w e s t  with the passage of the 

s y s t e m .

With the chi nge  in direction, wind speeds 

and t u rb u l e n c e  increase sharply, and low 

c loud and light p r e ci pit ati on (drizzle or 

mist) are c o m m o n .

The onset of wes ter ly or s ou t h wes ter ly 

winds and the simultaneous de epening of 

the m a r i t i m e  air in advance of a cold 

front are c h a r ac te r i s t i c of the southern 

and e a s t e r n  coasts of South Africa

Durb an may e xper ien ce four to five such 

o c c u r r e n c e s  per month, with a mininrjm in 

F e b r u a r y  and a m a xim um in August.

The t e m p e r a t u r e  di sc on t i n u it y produced by 

the coastal low may often be sharper than 

that of the following cold front.

N o r t h - w e s t e r l y  gradient winds on the east 

coast are normally associated with

p r e - f r o n t a l  s u b s i d e n c e  o f  a i r ,  w i t h  

h i g h l y  s t a b l e  c o n d i t i o n s  an d p o s i t i v e

t e m p e r a t u r e s .

Berg winds

A berg wind is an e x t r e m el y hot and dry 

wind blowing seawards from the interior.

In some respects berg winds are s im i l a r 

to the chinook and the fohn of North 

Amer ica  and Central Europe r es pe c t i v e l y .

The weat her  they prod uce  is e n e r v a t i n g  

and c on d u c i ve  to fee lings of d e p r e s s i o n  

and irritation in people so dis pos ed.

Berg winds may occur in the t ra n s i t i o n  

zone between a nt icy clo nic  and c yc l on i c  

c i r c u la ti o n s  that d eve lop s with the 

a pp roach of a depression.

Under sucti c ond iti ons  d i v e r g e n c e  and 

s ub sid enc e of air are p ro n o unc ed,  and 

these hot, dry and highly t u r b u l e n t  winds 

ma y be most unpleasant.

Berg winds give rise to the c ur io u s  

anoma ly that coastal areas of S o ut he rn  

Afri ca fre qu en t l y  e x p e r i e n c e  their 

highest te mpe r a tu re s  during the w i n t e r  

s e a s o n .

Likewise, highest abs olute t e m p e r a t u r e s  

(or these localities have u s u a l l y  been
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reco rd ed  during berg winds, e.g. the 

m a x i mu m  of 42°C at Durban, where on one 

occa si on  a t em per atu re of 36"C was 

re cor ded  at midnight.

Berg winds occur ma inl y from April to 

S ep t e m b e r  and are most frequent on the 

west coast, whore they o ccur 

a p p r o xi m a t e l y  fifty times a year.

Al tho ug h the frequency of o c c u r r e n c e  

d e cr ea se s  toward the east coast, the 

c h a r a c t e r i s t i c s  and effec ts of these 

winds are no less noticeable.

The onset of the wind is n or m al l y  

as soc ia te d  with an increase of t e m p e r ­

ature that frequently exceeds 10°C.

The ce ss at i o n  of the wind, however, can 

be even more marked, esp ec i a l l y  when 

t e r m i n a ti on  occurs with the passing of a 

cold front.

Rapid d ec re ase s of t e m p e r a t u r e , e x c e e d i n g  

15°C, are not uncommon under such 

condi t i ons .

local winds

A feat ure  of the winter c i rc ul at i o n  that 

needs m enti oni ng is the o c c ur r e n c e  of 

we 11 -d e v e 1 oped local winis in the deep 

valleys of the marginal areas between the

E s c a r p m en t and the sea.

Most m ar ke d  in Natal, these winds are to 

be obs e r v e d on almost every clear day.

During the day air mov em e n t s  are up the 

valleys, and above ridge level a deep, 

i n teg rat ed drift of air takes place 

toward the D r ak en s b e r g as a 

c h a r a c t e r i s t i c  s o u t h e a s t e r l y  breeze.

During cold wi nt e r  nights the d i r e c t io n 

of mov e m e nt  is reversed and local 

d o w n - v a l l e y  winds are to be e x p e r i e n c e d  

in most, if not all, valleys.

Above the ridges a cool n o r t h - w e s t e r l y  

wind a few thousand feet deep blows from 

the D r a ke n s b e r g toward the sea and can be 

d i s t i n g u i s h e d  from its general 

c ir cu l at i o n  c ou n t e r pa rt  of the same 

d i r ect ion  by the negative t e mp e r a t u r e  

d e p a r t ur es  it produces.

Summer c ir c u l a t i o n  patterns show a slight 

w e a k e n in g and southward m o v e m e n t  of the 

anti eye lone c ent red  over the Easter n 

Transvaal, as shown in the c o n t o u rs  of 

the 850-mb surface for January, F i g . 59.

D e v e l o p me nt  of weak and sh al lo w  trough s 

of low pr es su r e  at the s u rfac e of the 

plateau permit the influx of humid air 

from the Indian Ocean to the east and 

from the damp African lowlands to the
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n o r t h .

[he heat low near the surface weaken s 

r ap i d l y  with height, so that the 

c i r c u l a t i o n  at about 2 km is 

an ti -c y c l o n i c .

More important than the lowered pre ssure 

near the surface, however, is the fact 

that the s ub sid enc e inversion, present in 

w in te r over so much of eastern South 

Af ri ca  and which r estrains the free 

vertical flux of moisture, is to be found 

above the level of the plateau, if p r e s ­

ent at all.

Thus inland t ransport of moist air takes 

place freely over the plateau e as tw ard s 

and s o u t hw ar ds  around the an ti- cyclone at 

? km, and in summer the moi sture content 

of the air rises to 12- M  grams of water 

vapo ur per k ilo gr am  of dry air. F i g . 60

No rth  of about 20° S. the zone of 

c o n v e r g i n g  air, in which the rains of 

tropical Africa occur, has moved south. 

Iig.48, shows the principal air-streams 

in vol ved  in the c onv erg enc e - the 

A t la n t i c air e nte r i ng  Africa at about 

12 nS., the M on soo n Current flowing across 

the equato r from the north-■'ast and the 

tropical ma ri ti m e  air from the Indian 

Oc ean  ori gi na ti n g  in the south-east trade 

winds over Mozambique.

Vertical t r a n spo rt of air takes place 

freely in this si tu at i o n  of c o n v e r g e n t  

winds.

Rains are conv ect ion al and t b r a nal ogy  

with a m i d - l a t i t u d e  frontal syste m must 

not be pushed too far.

The essential c o n d it io n seems to be slow 

vertical motion, a ss oc ia t e d  with 

co nv er gen ce in the wind field and 

ma int ai ne d  t hro ugh out  a layer of moist 

air deep enou gh for the latent 

instability of the air mass to be 

realised.

ftltOMUHl

F i g . 48: C onv e r gi ng  a i r -s tr e a m s in summer
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R a i n s  a r e  u s u a l l y  h e ? v y ,  o c c a s i o n a l l y  

vi ol en t  and a c c o m p a n i e d  by hail.

So met im es ,  though rarely, rair. ^ntinuTS 

t h r ou g h o u t  the day.

U s u a l l y  a clear diurnal pattern occurs, 

with mo st  of the rain falling in the late 

a ft e r n o o n  and in the evening.

C h ar a c t e r i s t i c  of the summer plateau 

w e a t h e r  of South Africa is the o c c u r r e n c e  

of t h u n de rs to r m s , which form the main 

sourc e of rainfall.

St orm s occur most frequently, not as 

is ola ted  thermal c o n v e ct io n  cells, but as 

o r g a n is e d  line thunderst orm s, almost 

always a dv an cin g from the south- west and 

a p p a r e n t l y  against the surface wind of a 

n o r t h e r l y  component.

Thus the storms form in two op pos ing  

cu r r e nt s:  a warm and humid surface 

c u - r en t  and a cool, s ubsiding 

s o u t h - w e s t e r l y  current at a height of 

about 4 km.

W a r m i n g  of the surface air by thermal 

c o n v e c t i o n  p rob a b l y  in itiates the 

instability, while c o n ve r g e n ce  of the 

s u r f a c e air over the su bsiding s o u t h ­

w e s t e r l y  air re ali ses  the i n st ab ili ty and 

leads to heavy p r e c i p i ta ti o n  of rain and 

often hail.

Strong down dr aug hts  in the storm calls 

act to invigo rat e the storms by p r o v i d i ng  

wedges of cool air, over which the warm, 

un stable air may  rise in a process 

analogous to frontal co nve cti on.

At the same time the down d ra u g h t s  give 

rise to the c h a ra c t e r i s t i c  storm collar 

of a line squall and high wind speeds of 

variable dire cti on and c o n s i d e r a b l e  

tu rbu len ce are usually e xpe ri e n c e d.

As the winter c i r cu la t i o n  of the 

S o u . h - West ern  Cape is d i s t in ct iv e ,  so is 

the c i r cu la tio n in the summer mont hs,  the 

dry and windy season.

South and south-east winds prevail for 

about 60% of the time, with force and 

dire cti on being mod ifi ed to some extent 

by the alignment of the m ount ain s.

At times the a nti -ey e Ionic Cape 

south-e ast ers  are n o to r i o u s l y  strong and 

gusty, and in the vic i n i ty  of Cape Town 

may blow with gale force for two or three 

days at a time.

These winds are not u su al l y  a ss oc i a t e d  

with bad weather, but with typical 

f a ir- wea the r clouds c a p p i n g  the 

mountains, as in the case of the 

'table-cloth' on Table Mo untain.

O cc a s i o n al ly  a 'black* s o u t h e a s t e r  may
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b ri n g  some ,ain to the so uth-western and 

s o u t h er n  coast (while the normal r oud 

cap on the m o u n t a i n  is associated o n l y 

wi t h  the wind).

The popu lar  be l i ef  that a sou th-easter in 

the C ape brin gs rain to the Highveld is 

to some ex t e n t true, for tho same 

a n t i - c y c l o n i c  cir cu la t i o n  that pro duces 

the Cape wi nd  may produce w id es pr e a d  

a d v e c t i o n  of moist air over e, ;tern South 

A f r i c a  and in so doing may produ ce rain.

Local m o un ta i n  and valley winds are 

w i d e s p r e a d  in Natal during summer, with 

the former being very much weaker than in 

w i n t e r  and o ft en no n-existent, while the 

latter are m u c h  stronger.

C o n v e r g e n c e  of the s ou t h - e a s t e r l y  valley 

w in d along the Escarpm ent  /one of the 

D r a k e n s b e r g  u n d o u b t e dl y c ontributes to 

the frequent summer occur ren ce of 

t h u n d e r s t o r m s  in this area.

A lo ng  the coa s t s  " s ea-breezes " blow  

m o r e  s trongly for a longer daily period 

than in winter.

R e g u l a r  s ea - bre eze s are an important 

f e a t u r e  of the c l i m a t e  of the entire 

c o ast al region, but are c s p eci u.l y ma rke d 

a l o n g  the Natal and Namib coasts.

On the west coast the sea-bre eze  is muc h

st ro ng e r  than on the east coast, owing to 

the absence of v eget ati on and the strong 

land/sea temper atu re gra di en t s  that are 

prese nt as a result of the j u x t a p o s i t i o n  

of cold sea and hot desert.

On both coasts the se a - b r ee ze s back 

du r i n g the day, so that during the 

a f t ern oon  they blow at a small angle to 

the coast and in close a d j us tm e n t  to the 

d i r e c t io n of the gradi ent  wind.

Thus at Maputo, the breeze is s outheast, 

at Durban n orth-east and at Walvis Say 

s o u t h - w e s t .

Duri ng winter the mean c i r c u l a t i o n  

patte rn is a good r e p r e s e n t a t i o n  of the 

d a i l y  synoptic situation, in whi ch 

a n t i - c ycl one s do min ate  the p l ate au areas, 

with few in terruptions by rain- b ea ri ng  

di sturbances.

Types of W e a t h e r

Though much study remai ns to be done, it 

is possible to mak e a t e n t a t i v e  

c 1assif ica tio n of w e a t h e r  types a f f e c t i ng  

S ou the rn Africa.

Ihe typical f a ir - w e a t he r type c o n f o r ms  

c l o s e l y  to the mean a n t i c y c l o n i c  c i r c u ­

lation.

Duri ng m id sum mer  (N o v e m b e r - F e b r u a r y )
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an ti- eye  1onic s y no pt i c  situat ion s will 

prevail with abo ut 17% f requency, in 

c on t r as t to the 77% f r e que ncy  for 

m i d w i n t e r  (J u n e - A u g u s t ).

The high winter m a x i m u m s  of a nti-eye 1 onic 

a c t i v i t y  e x p l a i n s  the bright, c l oud les s, 

hazy days and cold nights of p lat eau  

areas so typical of this season.

Host war m spells occur with s yno pti c 

si tua ti on s  simi lar  to those out l i n ed  for 

the o cc u r r e n c e s  of berg winds, i.e. 

si tua ti on s  c h a r a c t e r i s e d  by a w e a k e n i n g  

anti-eye 1 onic cir cul at io n ,  a ss oc i a t e d  

with the a p p ro ac h  of a cyc lon ic dis 

t ur bance from the south-west.

W e ath er is e s s e n t i a l l y  of a pr e-f ron tal  

nature, and u n p l e a s a n t l y  hot c o n d i t i o n s  

occur most f r e q u e n t l y  during August to 

October, e s p e c i a l l y  in coastal and 

ad jacent inland areas below the 

E s c a r p m e n t .

The cold-spell w e a t h e r  type occurs with 

the passag e of a deep cyc l o n i c 

d is t u r b a n c e  and a p ron oun ced  cold front 

over So uthern Africa.

This in turn is fo llowed by the strong 

a d v ect ion  of cold and unstable s u b -po lar  

air from the sou th- wes t.

Cold snaps o cc ur  most f re qu e n t l y  in

winter, with m a x i mu m  ac tiv ity  in August.

F i g . 49 a), b): Isobars at mean sea level 

( b r o k e n  l i n e s )  and  c o n t o u r s  (in m e t e r s )  

of the 850 mb surfac e (solid lines).

With the sta gn a t i o n or slow mo ve m e n t  of a
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d e p r e s s i o n  over S out h e r n Africa (a 

s o- c a l l e d  c ut- off  low) a situation such 

as is i l lu st ra t e d  in F i g . 49 a), exists.

With this  type of situ ati on it is common 

to find that as the d epr ess ion  and cold 

front m ov e  no rth -e as t  warm, humid air is 

drawn i nc r e a s i n g l y  into the low from the 

Indian Ocean.

Along the d i s c o n t i n u i t y  between tropical 

and s ubp ol ar  m a r i t i me  air, as well as 

wi th i n  the two air masses, w i desp rea d 

r ai nfall can occur over a period of up to 

a few days.

acce ntu ate d by o r o gr a p h i c  influences) 

causes r e a li sa ti o n  of the i nst ability. As 

a result w id es p r e a d rains m ay occur, 

m ai nl y  in summer.

An exam ple  of such 

g i ven in F i g . 49 b).

an o cc ur re n c e  is

With a s ou the rly  e x t e n si on  of the 

low-latitude trough of low pr ess ure  and

the c on se q u e n t a dv ec tio n of tropical

continental and m ar it i m e  air from the

north, the synoptic situ ati on is often

f avou rab le for w i d e s p r e a d  shower 

activity.

Along m o u n t a i n  ranges and the E sca rpm ent  

rain m a y  be p a r t i c u la rl y  heavy. Oc cu rr in g  

in all seasons, this type of weather 

r ea che s its m a x i m u m during January-Apri 1 

with about an 181 frequency.

Host floods in South Africa occur in 

a s s o c i a t i o n  with cut-off lows, just as 

d r o u g h t s  occur with pro lon ged  anti- 

c y c l o n i c  activity.

The preci se situation c o n du ci ve  to 

th und e r s to rm  and shower a c t i v i t y  is, 

however, almost impossi ble  to define, as 

storms occur with a v a r i e ty  of s i t u ­

ations, f re qu en t l y  in cluding the 

f a ir- wea the r a nt ic y c l on ic  type.

Between Nov e m b e r and F e b r u a r y  sit ua t i o n s 

c on ducive to storm for ma ti o n  occur with 

about a 26% f re qu enc y on the plateau.

P r o l o n g e d  rainy and clou dy spells on the 

pl at e au  are also f re que ntl y a ssoc iat ed 

with a dv ec tio n of uns tab le m a r i t i m e air 

from the east.

CLIMATIC E LEMENTS

Radiation and S unshine

O c c a s i o n e d  by an an ti- c y c l on e off the 

s o ut h e a s te rn  coast, steady c o nv e r g e n c e  

wi th i n the air mass itself (and

Total rad iat ion  from the sun and space is 

at a m ax im u m  over the w e s t er n in ter ior  

and at a m in i mu m  over the east coast.
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The o p p o s i t e  happens in the case of 

d i f f us e  r adiation.

Clear skies and dry air in the west 

pe rmi t m a x i m u m  tra nsm iss ion  of energy, 

w h e r e as  in the ea.t the higher m o i s t u r e  

c on t e n t of the air and more fre qu e n t  

cloud cover give rise to g re ate r 

a t t e n tu a t i o n  of direct solar e ner gy  and 

g re a t e r  d if f u s e  radiation from the 

sky and clouds.

C o n s i d e r i n g  annual radiation over Durban, 

one finds that 531 of the r a d i a ti on  

r e c e i v e d at the outer limit of the 

e a r t h ' s  atm os p h e r e  penetra tes  to the 

ground, and of this 38* is in the form of 

d i f f u s e  radiation.

At K e e t m a n s h o o p , on the other hand, 73% 

is r ec ei ve d  at the ground, of w hic h on 

171 is d i ffu se radiation.

P r e tor ia,  with an annual a ver age  

r a ri a t i o n receipt of 473 cals/sq cm/ d a y  

(611 of en erg y received at the top of the 

a tm o s p he re ) ,  receives 138 cals/ sq c m /d a y  

in the form of diffuse r ad ia tio n and 

falls between the extremes given above.

Apart from latitudinal mov eme nts  of the 

sur., v ari a t i o ns  in c i r cu lat ion  and 

w e a t h er  p atterns cause marked seasonal 

v ar i a t i o n s  in the receipt of radiation.

Long hours of sunshine, p o s s i b l y  more 

than any other factor, are r e s p o n s i b l e  

for con sid eri ng South A f r i c a ' s  climate, 

p a rti cul arl y that of the pl at e a u  areas, 

to be one of the finest in the wcrld.

Du rat ion  of mean and annual sun s h i n e is 

g i ven in Fi q .6 3.

M a x i m u m sunshine is r eco rde d in the dry 

weste rn interior, as at B eau fo rt  West and 

Kimberley, where 78% of the p oss ib le  

m ax im um  is recorded.

Furth er to the nor th -e a s t  P r e t o ri a 

re ceives 74% and Pi ete rsburg 69%.

Coastal areas of South Afri ca r e c e i v e  the 

lowest percentages of the p o s s i b l e  y e a r l y  

maximum: Cape Town 67%, Port E l i z ab et h 

67%, Durban 54%.

F i g . 50: Mean annual sunshine (hours/day)
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By co mpa ri so n  with the figures quoted 

above, W as hi n g t o n  receives 57%, San 

Fr a n c is co  65%, London 33%, Rome 53% and 

Syd ne y  49% of p o s s i bl e sunshine.

S un sh in e  v ar ia b i l i t y  gener all y increases 

from west to east.

Cloud cover varies from less than 

t wo -te nth s over Bushman land and Nama- 

qualan d to more than six-tenths over the 

easter n plateau m a r g i n s in January.

In July it is less than t hre e-t ent hs 

almost e v e r y w h e r e  ex cepting the 

S o ut h - W e s te rn  Cape and the coastal 

fringe, e x t e nd in g  to Natal.

Prec i p i t

P r ec i p i ta ti on  is u ndo ubt edl y the most 

important cli m a t i c element in Southern 

Africa, as large areas are s uf fi c i e n t ly  

arid to be incap abl e of supporting human 

settle men t and agriculture.

Less than one -t hi r d  of the count ry 

receiv es enough rain for reliable 

ag ri cu ltu re withou t irrigation, and the 

high intensity of p re ci pit ati on and long 

du rat ion  of sun shi ne make it less 

ef f e c ti ve  than it would be in a region of 

more temperate climate.

Ev apo rat ion  losses are high and vary from 

more than 404 cm a year in the western

interior and so uth ern  S ou th -W e s t  Afr ica  

to less than 152 cm in parts of Natal in 

the mist belt betwee n al titudes of 457 

and 1 , 524 m e t r e s .

Thro ugh out  S out he rn  A f ri c a  w ater is c o n ­

sidered an impor tan t natural re source and 

as such is c a r e f u l l y  conserved.

Mean annual p r e c i p i t a t i o n  is given in 

F i g . 51 .

Two i mportant f e a t u r es  of the annual 

di str ib ut i o n  are at once  apparent: the 

first is the e a s t - w e s t  decre ase  in 

rainfall south of 20°S., the second is 

the strong control e x ert ed by relief.

F i g . 51

As an i nst anc e of the e as t- w e s t dec rea se 

the fol lo wi ng  annual rainfall figures can 

be quoted: Durban 1,008 mm, B l o e m fo nt ei n
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564 ir.m, K im be rle y 414 mm, Upington 156 

mm, A l ex -a n d e r  Bay 41 mm.

The cause of the d ecr eas e in rainfall 

w e st w a r d s  over c ontinental S out her n 

Africa is not easy to state in simple 

t e r m s .

The e xp la n at i o n  cannot be sought from the 

so uth -e as t  trade winds, as these do not 

o r d i n a r i l y  occur south of M o z a m bi qu e  and 

arc n or m a l l y  shallow cir cul at io ns  not 

p e n et r a t i n g  far inland.

O n- sh or e  s o u t h- ea s t e rl y winds occur along 

the littoral of Natal only when induced 

by o f f - s h o r e  dis turbances, while the 

frequent south-east winds of inland Natal 

are almost e n ti re ly  local and a 

f a ir - we at h e r  phenomenon.

We st wa r d  flow of mo ist ur e from the Indian 

I Ocean around the northern p er ip her y of 

the c ontinental a nt i cyc lon e in a layer 

about 1 km deep in summer is s ign ificant 

in influenc ing  pre ci p i t a t io n over the 

east ern  half of the continent.

In addition, temp era tur es in the upper 

air are lower (promoting at mos phe ric  

inst ability) than over the central 

platea u and west coast, where subsiding 

air increases at mos phe ric  stability.

In the first 5 km above the surface to

the east the a t mo s p h e r e  is r e l a t i v e l y  

damp, has a fair lapse rate and slow 

upward motion.

In contrast, the d rier air over the 

w este rn plateau has a low lapse rate and 

tends to be descen din g.

For the re a l i sa ti on  of p otential 

i n st a b i li ty  these d i f f e r e n c e s  betwe en t' 

east and west of the plate au are 

important enough to account for the main 

d i f fe r e n c e s  in rainfall.

At the same time the w e a k e n e d  

an ti- eye  1 onic control in summer is 

s uf f i c ie nt  to a ll o w  f r eq u e n t  i n te r ru pt i o n  

by p e r t u rbat ion s and their m a r i t i m e  air, 

m a i n ly  from the w e s t e r l y  a i r - s t r e a m  of 

m id d l e  latitudes as well as from tropical 

latitudes, though to a lesser extent.

A b no r m a l l y  wet summ ers  are a ss o c i a t e d  

with n ega tiv e d ep ar t u r e s  of pres sur e, 

st ron ger  cyclo nic  a c t i v it y in the 

w es t e r l i e s  and f urth er s o u th wa r d  

p en e t r a ti on  of the e qua tor ial  trough than 

is u s u ' 1 .

On the other hand, dry summers o ccur with 

posi tiv e pre ssure aiwimalies and in cr ea se d  

an ti -c y c l o n i c  activity.

Rainfall exc eed ing  1,400 mm occu rs only 

in the hi ghlands of Malawi and
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M oz a m b i q u e ,  and along the Transvaal and 

Natal D r a k e n s b e r g  and the nor th- sou th 

tren di ng  Cape mountains.

All the areas of highest rainfall 

c o i n c i d e with pr ominent ground 

e le va t i o n s , and local variat ion s between 

low- and h ig h - l y i n g  ground ray be p r o ­

n ou nce d .

for instance, B r oe d e r s t ro om  (altitude 

1,549 m etr es)  in the Eastern Transvaal 

D r a k e n sb er g ,  receives a y ear ly  rainfall 

of 2,088 mm, while Tzaneon (7/4 metres), 

at the foot of the Escarpment, receives 

906 mm.

S imil arl y, B er gv ill e in Natal receives 

749 mm, w hi le 34 km away, in the 

f oo thi lls  of the Dr ake nsb erg  at Cathedral 

Peak, 1,262 mm is received.

In the Cape, Cape Town receives 627 mm, 

the top of Fable Mountain 1,780 mi, while 

in the J onk ershoek M ou nt ain s at 

S t e l l e n b o s c h  the mean annual rainfall is 

3,200 mm.

In the same way as m ou nt ain s have a 

p o s i t i v e effect on rainfall, so the deep 

valle ys and lowlands have a ne gative 

e f f e c t .

In the lowlands of the Limp opo  valley, 

se par at in g  the plateau of Zim bab we and

the Transvaal, ra infall de c r e as es  in p l a ­

ces to less than 300 mm and, as in the 

case of the Zambezi valley, the dry semi- 

-desert e x tend s to al mos t the east coast.

m_ ; _ » » _____m __  __  •** m  &

(a) 9 ».«■•*»

F i g . 52 a) Su mme r rainfall b) Seasonal 

rainfall

All the maj or r ive r valley s of the eas-
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r ai nfall result s from in sta bil ity  showers 

~,d t hu n d e r s t o r m s .

In the S o u t h - W e s t e r n  Cape and south coast 

areas rainfall is of lower inte nsi ty but 

longer dura tio n, owing to its origin in 

p e r t u r b a t i o n s  and d i stu rba nce s In the 

"w e s t er li e s " .

M a x i m u m  t h u n d e r s t o rm  activity takes place 

along the Natal Drakensberg, F i g . 53, 

w hi le vast areas of the plateau 

e x p e r i e n c e  mor e tnan 70 thunder days in a 

year. Si nce  thunder activity is c onf ine d 

almost e n t i r e ly  to the period 

O c t o b e r - M a r c h , it can be exp ect ed on 

about 40X or more of days in summer on 

the p lateau.

F i g . 53.

St o r m s are least frequent along the west 

coast and in the S ou t h -We ste rn Cape,

where the freq uen cy of o c c u r r e n c e  is less 

than five days a year.

Ge ne ra l l y  greatest i nt ens iti es of 

rainfall occur in the storms of the 

Highveld and Esc ar pm e n t  zones, where 

rainfall e xceeding 10 mm an hour occurs 

in more than 7% of all storms.

Intensities of 254 mm in 1 hour have been 

recorded on a few o c ca sio ns in v a rio us 

parts of the country, w hile the g re a t e s t 

storm intensity so far r ecorded in a 

South African storm is 610 mm in 24 hours 

at Eshowe on 5 May 1940.

Unlike the annual variation of rainfall 

and thunderstorms, hails tor ms o ccur most 

freque ntl y in late spring, u su al ly  

November, when lapse rates are steep and

te mper atu res  high.

Over the Highveld the average n um bo r  of 

hailsto rms  per year is about 5.

In Lesotho the figure rises to 8 per 

y e a r .

Hail shows a strong diurnal v a r i a t i o n and 

seldom occurs except between m i d d a y  anJ 

10 pm., with maxi.-num o cc ur r e n c e b et we e n  5 

and 6 p.m.

Snow occurs mainly on the m o u n t a i n  ran ges  

of the Cape and those of L e s o t h o  and
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Natal. In the first case about 5 falls a 

year can be expected; in the latter 

cases about 8 .

1 e m p e r a t u r e

Air t em pe r a t u r e  in S outhern Africa 

d e p e n d s  to a great extent on the altitud e 

and c o n f i g u r a t i o n  of the land.

In a region that exte nds  through more 

than 20 degrees of latitude, that varies 

from sea-level to a plateau at 1,5 24 

metre s and to m o u nt ai n s  exc eed ing  3,048 

m et r e s in height, the range of 

t e m pe r a t u r e  con di t i o n s is great indeed.

Mean annual tem per atu re varies between 

23,3"C at G oo dh ous e in the western Orange 

River valle y to about 38°C in parts of 

the Zambezi valley and to 11,5°C at 

M o k h o t l o n g  in tesotho.

Ihe t e m pe r a t u r e  of the surr oun din g seas 

and the nature of the ocean cu rrents may 

also g r e a tl y aFfcct t em pe rat ure s along 

the c o a s t .

Thus at 29° S. the mean annual t e m p e r ­

ature on the west coast is 15"C, while on 

the east coast it is about 21°C.

G en er a li s e d  isotherms of mean surface 

t e m p e r a t u r e  tend to follow the co nto urs  

of the ground, and lowest t em p e r a tu re s

o ccur along the Es carpment zone, from 

S ut he r l a n d in the S o u t h- Wes ter n Cape to 

north of Belfast in the Transvaal and on 

into the highlands of Zi mba bwe  and 

Ma 1 a w i .

UM'I

F i g . 54: Mean daily maxirrum temp, in °C

Highest temp era tur es are e xp er i e n c e d  in 

the Kalahari and in the lowlands of the
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