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Desenifkalion is a con1plvx proi>i<'lll This I"""'''"' h:1s uliimalc for 
ex:unple poveny, :111d proxin1a1e e<lliSt'S, such :IS agrinditlr:d ntislll:lll:tgl'lltl'ltl. These lwo 
levels of causal ion le:1d lo processes, such :IS overgrazi11g or erosion. ih:tl 111:1 nifesllhemselves 
in states of environmcnt:tl for example eroded landscapes :md annual in place 
of perennial grasslands. A sul>-set of f:tclors conlril>tlling to are operative in 
Namil>ia,lhedricsl counlry soulh of ill<' N:unil >i:l, will! ils rapidly increasing populalion, 
needs to develop :111 inslilulion:JIIIIl'IIH>ry of I he coll .sequelll'L'S of n:tlur:JI rai11fall varialions. 
Awareness, educalion a11d !raining. upon k11owledge and undcrslanding of I he c:tuses 
and processes involved. are considered essential u>nlponL'nls of any plan lo address the 
challenge of deserlification. This musl he supponed l>y research addressing, nol just the 
symptoms of desertification I nil, I he socio-economic agriculimal. polilical and educational, in 
addition to biophysical. aspens. Bio-physic:d scientisls working on deserlificalionmust learn 
to communicate with, :ts well as lop ha sic skills in , disciplines such as politics, economics, 
journali.sm and social science. 

Desez1i(icati01z et Namihie : llllj)()illt de nw- La desenilkation est 1111 concept et un probleme 
complexes. Ce prohleme resulte de causes IIHiltiples, par excmple la p:tuvrele, et de causes 
immhliates telles que les pratiques cuhurellcs . Ces deux ni veaux de causes.ontengendre des 
processus, tels que le surp:itur:tge cl l'hosion , qui se tr:tduisenl :lleur tom par des etats de 
degradation de l'environnement. conlllll' des l"'ysages l-rotll-s de type annuelenlieuet place 
des paturages pl-rennes. I In sous-ense1nhle de fact curs coni ril>uanl :I la dl-sertificat ion operent 
en Namibie, le pays le plus sec au sud du S:thl'l. La Namil>ie, awc sa population qui croit 
rapidement a besoin de developper une m(·moirc inslilutionnclle des conse<.juences des 
variations nalurelles des precipitations. line prisl' de conscience, la formation et l'hlucation, 
hasees sur la connaiss<llll'e et la compr(·hension des causes et processus m is en oeuvre, son! 
consideres comme des eJ(,menls essentiels de tout plan visant ;I comhallre la desertification. 
Ceci doit reposer sur la redterche, 1111e recherche eludiant, non seulement les symplomes de 
la desertification, mais aussi, outre les aspects hiophysiques, les aspects socio-economiques 
agricoles. politiques et hlucatifs. Les scien1ifiq11cs qui pratiquenl lcs sciences n:nurelles et 
travaillent dans le domaine de la d(·senification doivent :tpprendre ;) colllllllllli<.JUL' r et ;) 
developperlems t:tlents, dansdesdisciplines lelles que la politique, !'economic, le journalisme 
et les sciences sociales. 
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• 1 INTRODUCTION 

Desertification as a concept and 
environmental problem has received 
extensive attention during the latter half 
of the 20th century (e.g. Mainguet, 
1991), although it has been experienced 
and documented in literature for 
millennia. The reduced productivity of 
tile formerly 'fertile crescent' :111d tile 
collapse of Roman granaries around tile 
Mediterranean are two of the better 
known examples front history. In view of 
all the research and writing directed 
toward desertification in recent ye<trs, 
choosing descrtification as tlte topic for 
a guest editorial may he questioned. 
However, our choice is based on the 
ohsetvation that, although we may il:tve 
improved our understanding of tile 
multi-faceted ea uses or processes 
leading to desertificttion, \Ve have not 
increased our ability to alter, slo\v down 
or stop these processes. i\s we appn >adt 
the twenty-first century, tile mani-
festations and impacts of desertification 
are increasingly experienced over vast 
tracts of land on six or til e seven 
continents. Henewed attention to this 
problem is being de manded hy tile 
governments of a number or affected 
countries following the E;trth Sun11nit 
held in Wo de Janeiro in .June, I Y92 
(Anon, IY93a). 

Desertification is a complex problem 
and even the terminology pertaining to 
desertification has been ;t matter of 
debate in recent years with 'deserti-
sation ' and simply 'degradation' being 
recommended as more appropriate 
descriptors (e.g. Le Houerou, 19HG, 
Mainguet, 1991). In most instances the 
terminology and definitions are used to 
encompass the concept of reduced 
productivity through deg radation of soi l 
and vegetation. However, in tile past, 
and even in some parts of the world 
today, desertification Ius also implied 
the expansion of natural deserts, 
particularly sand dunes, into agricultural 
land (e.g. Zhu & Wang, 1993). 

One of the early formalised defi-
nitions proposed by the United Nations 
Conference on Desertification 
(U.N.C.O .D.) described dese rtifkation 
as 'the diminution or destruction of the 
l>iological potential of the land, and can 
lead ultimately to desert-like conditions' 
(ll.N. 1977). During the next decade , 
I )re gm: ( 19W)) placed greater emphasis 
on tlte role of lnunan activities referring 
to 'the impoverishment of terrestrial 
ecosystems under the impact of man'. 
Since the Earth Summit in Rio , the 
defi11ition of desertification has been 
accepted as: 'land degradation in arid, 
semi-arid ami sub-humid areas resulting 
from various factors, including climatic 
variations and human activities' (Cardy, 
1993 ). Tints, today , the key role of the 
IH tlllan component in dese rtification is 
clearly recognised. Although the vivid 
irnage of advancing sand dunes remains 
a dominant aspect of the popular lore, it 
;rppea rs that there ;tre few dry are;ts 
wltere the working concept of desert i-
rication focuses on the expansion of 
desert sand dunes. 

Even though human involvement in 
desertification processes is recognised, 
the bio-physical mechanisms of these 
processes still receive the majority of 
attention provided by media and 
politicians as well as researchers 
addressing the problem (e.g. Chouhan, 
1992; Mainguet, 1991; Meckclein, 1980; 
Sen & Kar, 1993). Climate change and 
drought, and their impact and causative 
influ e nce on desertification, re main a 
major focus for politicians and 
researchers alike. Loss of biodiversity 
assoc iated with drought and 
desertification is receiving increasing 
attention (e.g. Tilman & El Haddi, 1992). 
As much des ertifica tion researc h 
concerns vegetation and soil changes on 
a macro scale, remote sensing is a major 
research tool (e.g. Pickup et al. 1993). 
f Jowe ver, to date, while the socio-
economic causes of d ese rt ificat ion , 
parti cu larly population shifts and 
increases, are fully acknowledged (e.g. 
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Eck Brown, I 1)77>, t lwy a re r: 1 rl'l y 
addn:ssed hy those in :1 po.-;ition to hring 
about the necessary changes to halt or 
reverse desertificalion processes. 

D espite a form:tl Plan of Action to 
Combat Descrtificatio n, initiated at the 
U. N. Cr).nfc rencc on Dcsertifi ca ti o n 
(UNCOD) in Nairobi in .1 977, dcserti-
fication continues to be a growing 
problem in tile dry lands of the world 
today . l':1rt of tile 1'1:111 ·.-; hi lure il:1s hn·tl 
ascrii>L·d to till' L1ct tl1:1t it w:1s IH' V<T 

finnly pLtr'l'd itl tIll' illll' rtl :lt ion:tl 
politk:1l :lg<'tld :l IAil!Hl, 11111.\J >) . 
11<1\\'I'Y<'r, l'lfr!ll.'> 111 :lllrl ll ·.-;,-; 
Ill<' r:lllwr 111:111 lit< • t ';llt.•a·.•; ()I 
rll'!-Wrl il'ir-:11 ir !ll :tlsr 1 :1 PI ll':l r 111 I H • :1 111:1 j< •r 
f:lcl< Jl'. 

A v:1riety of C:lliS:Itive Ltctms 11':11 1it1): 
to desertification arc o11ly now l wgill-
ning to receive implicit recogn iti< !11 if not 
yet serious attention. These factors in-
clude th e population exp losion , 
particularly in Africa, raised expectations 
of people for a better life, inl1uences of 
first w orld economic systems, changing 
political systems, altered or undefined 
land tenure arrangements, continued 
and increasing poverty, and m edia 
influences in shaping our concepts of 
these interacting factors. Our purpose in 
writing this guest editorial is to rev iew 
some of the causes and processes of 
desertification as they relate to the driest 
country south of the Sahel. For all hough 
desertificatio n has been recognised as a 
problem in Namibia W .N.I.N. 19H6), it is 
only since independence in 1990 that 
implicit actions ami programmes are 
being designed that take into account the 
human component to reverse th e 
processes invo lved . We anticipate that 
scientists reading the Journal of African 
Zoology will have broad firsthand 
experience with the African environ-
ment, and will thus provide comments 
and suggestions that will help Namihians 
avoid some of the mo re obvious pitfalls 

to the studv and contr(ll pf 
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review w ill con tribute to l'SI:Ihlislting a 
d i a I o g uc t it a t w i 11 L tl' i I i t ;1 t e t it c 
nctw·orking ;1nd interaction essent ial for 
addressing this majo r threat to the 
dry lands of the world . 

A NAM.IBIAN OVERVIEW 

In Namibia, as in tnuclt of Africa, the 
populatio n is doubling at :tpproxitn:ttcl y 
20 Yl':t r i nt l'rv: tls (the N; 1 t ion :tl C:en.-;us of, 
11) 1)1 rl'Vl':lil'l l :llll'Stitn:lted growth r; lll' 
r 1l 1 !Vl 'I' .\ % 1 H 'I' a l llllllll ). Tit is 111e: IllS t lt: 1 t 
('I' I 'I'Y 20 }'< ':11 .<;, I Wil'(. ;t.<; lll:lllY Jll'( tpl<. ;11 (. 
11 y i11)1. lr l 111:tl\ r' :t li vi ng ff'f>lll tlw s:t llll' 
:I lilt 111111 I ) I I; 11 \( I ; 11 \( I I \\' i ('(. I I ((' ; 11111 Hill I ( tl' 
ll :llllr:tl 11111.';1 I)(' t11 111:1ilt 
1:1i11 IIH' st: IIHI:IId 111' livit1g. T ltis 
p()p11l:11i rH l illl't'l':t.<;l' llll'; lllS 1lt:11 
I win· :1s 1nudt :tr: thk l:111d l>e ntltiv:1ted 
:111d li vestock raised , sitnply to tnainlain 
current stand:trds. lt is clear that even in 
a country w it lt abundant rainfall and 
o tlter natural resources, this rate o f 
populatio n and production increase 
cannot h e su stain ed . In addition, 
increased expectations o f people for an 
improved livelihood are a factor to be 
considered. By maintaining this rate of 
pr 1pula t ir m increase, wit! tout m a king the 
necessary shifts to alternative li veliltoods 
and sources of incom e, people are 
greatly increasing the susceptibility of 
their environment to descrtificat ion. All 
of th e fa ctors l ead ing to wa rd 
d esertifi cation in Namibia can he 
attributed, at least in part, to l ite rapid 
increase in population. 

Namibia is the driest country in 
southern Africa (Fig . 1) (e.g. Marsh & 
Seely, 1992; Dealie et al. 1993). Low and 
variable rainfall is the consequence o f 
the dry conditions that accompany 
Namibia 's position on the continent and 
the g lobe. These conditions are reflected 
in the large geographical and temporal 
variations in Namibia's natural resource 
base (Fig. 2) (e.g. Brown, 1992; Seely & 
l.ouw. l9HO: Louw&Seely. 19H2). Within 
'h,· 'll.'\t.uint:>. { '\:unir-i:l·, t:nvirryn -
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Fig. I. - Tile nl l ':tn range of rainfall , l'XIlL'Iicnccd in l)"i% of all years for w ilid1 rl'cords arl' availahk. is 
indi<"all'd f<>r lll l' , .,11iou.s rainf:dl rl'gi<>ns <>f N; lluil >ia il>l':ilil' cl({/. 1'!'!51. Till' lllllllhl'Js in parcnlill'Sl'S 
illt li( ·:Jtt·t!Jc.'t':l\ ll ·t 'lilt · v:JIIIt ·s ,,·itiJitJtiJt · t)-"; I \l't ·; I liSt· t >ftllt' SIJJ;JII 11111111 K'r ( >f itlLtiiJtle;JSltriJlg 1 >c >illts 
inlile IH>IIil ;llllll·asl <>flilL' C<Jllllll)',llll'Sl' r; g llrl'S <":IIIIK' considl'rcd <>nly as indicalions of tile r:tllgl'S to 
he expected. 

ment, a limited number of fanning syste-
ms are found (/\dams et of. 1990; Office 
of the Prime Minisler, 19921. In the 
northern, higher rainfall arvas, tnixcd 
dryland farming on a subsistence level is 
the predominant system (e.g. J'vlasd ;l r, 
1993; Tapscolt , 1990). This involves 
cultivation of crops such as tnill e t, 
sorghum and tnai ze ami livestock sucl1 
as cattle, goats and donkeys. In the 

of th e country grazing 
systems predom inate (e.g. Adatns et al. 
1990). 1\ vari e ty of supplementary 
incomes contribute to mainte nance of 
these systems, for example , w;1ge 

bbour, home industry, and 
ho usehold vegetable gardens . 

In Namibia tolby, the naturally low 
and variable rainfall is thought to be a 
greater problem, which affects more 

than it did in the past. These 
perception s are a ssocia te d with 
increasi ng po pubtions of people and 
domestic livestock and changing 
farming practices, live lihoods, life styles 
and expectat ions of people . At the same 
time, actiVIti es of people are 
exacerbating the negative effects of dry 

for humans and all li ving 
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hiomass th:1t c:1n he expected in :111 :1rid arl':l. Si111il:n would he cx pcclcd in .semi-arid or sub-
humid :lfl':IS, although lhl' :1hsolule v:iiUl'S IY<>tdd difkr fro111 lho.sc Such 11:11111':11 varialion 
represen!S the 111:1ior for people :lll l' lllplillg lo 111:1kl' :1 li v ing from dry l:111ds as we ll :IS for 
governments in dryland areas. 

organisms. The reaction by governlllcnt 
and individuals to one drought may, and 
very often does, fuel the ongoing pro-
cesses controlling dese rtil'ication. Is 
dese rtification inevitable in a dry country 
such as Namibia? 

CAUSATIVE INFLUENCES OF 
DESERTIFICATION IN NAMIBIA 

The ultimate causes of deserti -
fication , or degradation in arid, se mi-arid 
and sub-humid environlllents can he 
roughly :categorised as political , adllli-
nistrative, economic and social in nature 
and, in the long term view, climate 
change.: On the other hand, the proxi-
mate causes include the I >io-physical and 
land management factors more 
commonly associated with dese rtifi-
cation, e.g. the climatic setting, that 
includes low and irregular rainfall, h igh 
evaporation and low groundwater 

recha rge and runoff, combined wi th 
i na ppropria le manage ment pract ices. 
Tl1 cse proxin1a te ca uses induce the 
processes of ovcrgrazing, de fo restation 
ami s;dini sa tion that manifest the mselves 
as reduction of producti vity throug h 
erosion , loss of nutrients, increase in less 
preferred plant species, a nd general 
changes in ecosystem functionin g. 

Ultimate factors contributing to 
dcsertification 

Desertification is mainly brou g ht 
ahoutl >y the immediate activ ities o f rural 
people, and aff'ccts rural people lllOSl 

dii ectl y. Neve rtheless, the activities of 
rural people are frequentl y orchestrated 
hy pl'rsons well removed frotn ;md even 
unrel ated to ru ra l areas, i.e. urban-based 
people, loca l and foreign governments, 
and international agencies. 
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Direct mzd , ill(/irect c!f/ects r!{11 r/J(l/1 
' pupu!atirms 

People living in url>an envinHIIllL'IliS 
are engaged in a varied set of activities 
(Frayrw, 1992) that can alter the 
susceptibility of the land to low rainbll 
and lead to desertification. In N:11nillia, 
many urban dwellers own livestock and 
in other ways influence, :1ml often 
control, the activities taking place in the 
rural areas. Hemiltances fn>111 urlun to 
rur:d are:ts IH'<l(lil' lo cope with 
t'fkcls < 1f dn 'ugltl ( N:ter:t:t ('/ o/. I 1)').1. ). 
llowevcr, tltey 111:1y contribute lo 
the pcrpetu:tlion during high r:linfall 
years of those activities that redun· the 
resilience of the environtllL'nl during 
lower rainfall years. Moreover, 111ost 
food consumed by the urban population 
comes from rural :1reas and litis cost 
shou_ld he, hut r:1rl'iy ifevn 1:11\l'll into 
account. 

The demands of urban develop-
ments, for water, energy and food and 
shelter, all have the potential of 
increasing susceptibility of rural areas to 
the effects of low rainfall and resulting 
desert.ification. Lowered groundwater 
tables and removal of timber from 
remote areas are just two exa111ples of 
this typeofinlluence (e.g. Marsh & Seely, 
1992). Meanwhile, because of infra-
structure and services developed for 
urban areas, people living there are 
cushioned frorn the immediate dfccts of 
lower rainfall and land degradation.As a 
consequence, they are not as severely 
affected by desertification processes, nor 
are they as a ware of their contribution to 
desertificatitm . 

National guuenunellls mul economic 
policies 

Throughout Africa , governments 
have a major influence on susceptibility 
of the land to clesertification . Strongly 
centralised governments often neglect or 
ignore the needs and interests of the 
rural populace exacerbating the 

processes that lead to desertification . 
Strong central governments tend to 
exploit thei r populace with the aim of 
nmcenlrating wealth at the highest 
levels. Those governments in Africa with 
major debt repayment loads may 
t•ncourage people to focus on, often 
in;ippropriale, cash crops or livestock 
production for the foreign market to the 
detriment of alternative land uses. \Vhen 
rainfall is low, however, both the cash 
nop and possibly :my remaining food 
nops will J:lil, :1nd anitnals in poor 
co1tdition nntsl he rapidly tn:trkeled or 
fan• death through starvation. All 
:let i vi I ies I hat i nnease dqwndence on a 
central governllll'lll or foreign m;trkels 
tend lo increase susceptibility lo drought 
a mln 1111 ri hut e to dcsertifica lion ( Dyson-
IIudson, 1991). 

M:1ny of the political franle-
work of a country may contribute to, or 
be, the ultimate cause of desertification. 
The presence or absence of the political 
will to address very basic problems such 
as poverty, population increase, unrest, 
land tenure, artificial boundaries and 
host of similar factors can directly lead to 
desertific<ltion. Policies relating to 
development of many sectors of the 
government, or the absence thereof, can 
also induce desertifica tion, for example, 
policies on energy, water, population 
and planing. transport, manufac-
turing, and agriculture, amongst others . 
Marketing policies and facilities within a 
country may contribute positively or 
negatively to appropriate agricultural 
manage ment practices and conse-
quently desert ification. 

Government rnayalsohavea positive 
effect, particularly if it focuses on local 
solutions to problems induced by low 
and variable rainfall. Support of drought 
manage ment strategies within the 
populace is also a positive inl1u ence that 
will slow deserti fication. 

· Within government, an absence of 
integrated planning covering the various 
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sectoral ministries may also be a major 
contributor to acce lerating desertifi-
cation. Very often, energy, water or 
transport developments contribute 
inadvertently but directly to agricultural 
mismanagement and dcsertification. For 
ex a m pie in the arc:t of N;ttnihia form erly 
known as Owamho, canals and roads 
have been constructed JX' rpe ndicular to 
tile ephemeral water courses known as 
Oshanas. This rccluccs ,groundwatcr 
recharge, sui I tn u istu re and ut iter po-
tential benefits in downstream a re as 
(Marsh & Seely, 1992). On the admi-
nistrative level , uncoordinated activities 
even in the presence of appropriate 
planning may also contribute to degra-
dation processes. 

International and foreign donor 
agencies 

Donors can influence the suscepti-
bility of people a'nd the environment to 
desertification. A major factor is a 
frequent lack of donor-donor coordi-
nation and donor-government coordi-
nation (e.g. Marsh & Seely, 1992). Focus 
upon one particular crop, activity, or 
solution to a problem, or on short-term 
drought relief rather than long-term 
sustainability, may reduce the diversity 
of responses normally used when 
rainfall is lower than expected. On the 
other hand, assistance with alternative 
livelihoods or development trajectories, 
that reduce dependence on the land and 
consequently low and variable rainfall, 
should reduce the rate of desertification. 

In Namibia, the confusion of'drought 
relief' with development has led to the 
hasty construction of numerous 
boreholes that will have long term 
negative effects in the absence of a shift 
to sustainable management practices 
(e.g. Goudie, 1981). Nevertheless , in 
Namibia at least one project addressing 
drought and desertification, based upon 
the complete involvement of the 
participating communities, appears to 
provide a model of successful develop-

ment and change (G.T.Z. 1991). 

The media 

The media have, in some instances, 
increased susceptibility of Namibians to 
drought and dcsertification, large ly 
through the ir influence on decision 
makers and urban dwellers. In the po-
pular media, drought is described as an 
unusu:tl occmre ncc that requ ires e mer-
ge ncy acti()n, r:ttllcr than e mphasising 
that dry conditions and variable rainfall 
are the norm in Namibia and need to be 
planned for in advance. Such publicity 
implies that government intervention 
can be rather than 
suggestmg that every mdtvtdual as well 
as the government should include it in 
their planning process. Hmy low rainfall 
is perceived has a major impact on the 
coping and management strategies that 
are attempted or promoted during times 
of low rainfall and, consequently, on 
desertification. · 

Social or socio-economic aspects 

Social or socio-economic aspects of a 
country may have the most profound 
effects on desertification. High popu-
lation growth rates and lack of family 
planning and the associated poverty are 
often the major factors accelerating 
desertification. When 'people are living 
in poverty, even thOughthey may realise 
the consequences of''their mismana-
gement, they are not rri. a position to alter 
their own activitie"s'; Alternative life styles 
or livelihoods for the increasing 
population of much of the drylands of 
the world will be an essential component 
of desertification prevention or land 
rehabilitation. Desertification may also 
be caused, however, by people who are 
maintaining their wealth in the form of 
livestock or are farming with cash crops 
(e.g. Masdar, 1993). Raised expectations 
of persons with enhanced educational or 
financial status or enhanced access to 
information may also increase pressure 
on the land. All of these factors drive 

.,., 
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desertification and none are being 
directly addressed within the context of 
desertification research. 

A number of socio-economic factors 
stemming from the above ultimate 
causes have been identified as in-
creasing drought susceptibility in 
Namibia (Seely et al. in press). These 
factors can or will contribute directly to 
the present or future processes con-
trolling desertification. None of these 
factors or the activities they induce are 
unique to Namibia. They include: 
1) increasing population of people and 

livestock, 
2) wealth profile becoming more 

stratified, 
3) change in demands fr om rural 

popubtion on subsistence system, 
4) change in valuation of subsistence 

system with increase in rural and 
urban populations and changing 
expectations, 

5) reaction to drought rather than 
planning for drought, 

6) acceptance and reliance on com-
mercial crop economy with de-
creased use of traditional foods and 
arid-adapted subsistence patterns. 

The ultimate causes of desertifi-
cation, which deal specifically with 
people and their lifestyles and which 
require policy decisions and gover-
nment action, are difficult to understand 
and, especially, address. Addressing 
these causes must happen in political, 
social and economic arenas, areas in 
which bio-physical scientists, the people 
generally addressing desertification, are 
not particularly skilled. 

Proximate causes of 
desertification in Namibia 

A number of specific land mana-
gement activities resulting from the 
ultimate causes are contributing to the 
processes of desertification in Namibia. 
These activities include: 
1) inappropriate provision of artificial 

water points, 
2) sedentarisation of semi-nomadic and 

mobile human and livestoc k 
populations without concomitant 
shifts in management practices and 
livelihoods, 

3) absentee farm management, 
4) fencing under some land use 

management practices, 
5) inappropriate crop cultivation 

practices. 

Inappropriate provision of artificial 
water points 

While desertification is associated 
with a reduced presence of water, there 
are two aspects of water availability. 
There may be reduced availability of 
drink ing water for people and/or their 
domestic stock, required on a daily basis, 
or there may be redut.edseasonal rainfall 
or water for irrigation influencing the 
interactions between vegetation, soil 
and water that provides food for people 
and animals. These two aspects, 
operating over different time scales, 
have been described as 'blue' water or 
drinking water and as 'green' water or 
that needed for growth of vegetation 
(Falkenmark, 1991). Frequently these 
two factors, water for drinking and water 
for food production, are not clearly · 
differentiated, and this confusion in itself 
increases environmental susceptibility to 
and impact of the negative effects oflow 
and variable rainfall. 

Artificial provision of potable water 
alters the time scale of use in areas where 
water is normally limiting. Moreover, 
provision of drinking water during times 
oflow rainfall, particularly to livestock, is 
a major factor enhancing the suscepti-
bility of people and their livestock to 
future dry periods. This is induced by 
increasing the occupation duration of an 
area, thereby ensuring that overgrazing, 
bush encroachment and/or deforesta-
tion occur in areas not naturally sub-
jected to continuous occupation (Marsh 
& Seely, 1992; EEAN, 1992a & b). By 
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providing artificial water, more people 
and livestock can live in an area, but a 
greater negative impact on the environ-
ment is also promoted (e.g. Engelman & 
le Roy, 1993; Falkenmark & Widstrand, 
1992; Gouclie, 1981; Thadani, 1990). The 
social ramifications of altered access to 
water and grazing through construction 
of artificial water points (e.g., Toulmin, 
1992), such as a shift from organised 
control to free access, may also con-
tribute to clesertification. 

Sedentarisatiun q/ semi-nomadic and 
mobile human and livestock populations 
without concomitant shifts in 
management practices and livelihoods 

Dry areas have traditionally been 
used on a nomadic or semi-nomadic 
basis with permanent settlement usually 
being restricted to perennial rivers and 
oases (Kinahan, 1993). Nomadic 
pastoralism represents adaptive mana-
gement (Westoby et al. 1989) taking into 
account the continually changing 
conditions of dry lands environments on 
an intra- and inter-annual basis. As the 
ability to tap underground sources of 
water and develop artificial water points 
progresses, permanent settlements are 
able to expand beyond their original 
areas. Permanent grazing, cropping and 
residence in certain areas, without the 
input associated with adaptive mana-
gement, usually leads to a reduction of 
the human and animal carrying capacity 
which, in turn, leads to desertification. 
Poverty and a shortage of labour in 
communal areas are the usual exacer-
bating factors that make the influence of 
sedentarisation negative in relation to 
drought and desertification. 

Absentee farm management 

Absentee farm management is a 
major factor contributing to the lack of 
adaptive management, and hence 
desertification in rural areas, particularly 
on communal lands. This is a common 
practice in Namibia where the women, 

children and older people often remain 
in the rural areas managing agricultural 
activities of the family while the men 
move to urban areas to obtain wage 
employment (EEAN, 1992a). Despite 
their absence from the farm, control of 
many of the decis ions concerning 
farming rests with the men, negatively 
influencing the way in which farm 
management can be carrie d out. 
Moreover, movement of the econo-
mically active segments of the po pu-
lation away from rural areas leaves an 
inadequa te bbour force available for 
farming activities, despite increasing 
population. 

Fencing under some land use 
management practices 

Fencing of dry lands in Namibia, to 
enhance productivity or define land 
ownership, requires skilful mana-
gement. Fencing has the potential to 
increase resilience of people and their 
livestock to low rainfall or, alternatively, 
to enhance desertification. Fencing that 
contributes to unequal access and use of 
communal pastures and fencing that 
promotes long term, extensive grazing in 
one area exacerbates desertification 
(Office of the Prime Minister, 1991; 
Marsh & Seely, 1992). On the other hand, 
fencing that contributes to the adaptive 
management essential in areas of low 
and variable rainfall, will increase the 
resilience of land and livestock. In the 
absence of intensive adaptive mana-
gement, fencing inevitably reduces the 
resilience of the ecosystem. Negative 
consequences of this are experienced 
directly by livestock on farms and by 
wildlife in parks. In the latter instance, 
people subsequently suffer from 
decreasing tourism and availability of 
alternative sources of food and income. 

Inappropriate crop cultivation practices 

Land managers must understand that 
investment risk is very high for farming 
activities in arid lands. The variety of 



30 JOURNAL OF AFRICAN ZOOLOGY 108(1) 

, ways that people use the natu ral 
environment have different influences 
on the susceptibility of the environment 
to low rainfall and hence to investment 
risk. Tilling the land exposes it to 
physical degradation. On the other hand, 
people involved in growing crops may 
be adding fertiliser, manure or mulch, 
removing weeds and alien species, 
increasing soil fertility through crop 
rotation, inter-cropping or using other 
practices that atnclioratc rathe r than 
exacerbate the effects of little rain. 

Mechanical ploughing is increasingly 
be ing used in rural communal areas in 
Namibia. This method requires less 
physical exertion than traditiona l 
ploughing methods, but has several 
negative implications for land 
management. Because of the high costs 
associated with purchasing and owning 
a tractor, one tractor is frequently shared 
by a number of families, or provided by 
the government to a number of areas. As 
a result the tractor is often not available 
for pk•ughing at the optimal time. This 
obviously influences the pote ntia l 
productivity of the crops, as well as the 
ability of the soil to withstand low or 
variable rainfall. Mechanical ploughing 
also allows large areas to be ploughed 
with relatively little effort. Often large 
ploughed areas are not planted in the 
season in which the soil has been 
prepared resulting in reduced soil 
resources through oxidation and loss of 
organic content, drying of the soil and 
erosion (C. Hines, pers. comm.). For 
ease of mechanical ploughing, fruit trees 
and other valuable perennial vegetation 
must be removed, reducing the human 
carrying ea pacity of the land even further 
(Marsh & Seely, 1992). 

As populatio ns increase, more 
people need land for fields, the fallow 
period shortens and the soil nutrients, 
fertility and productivity decrease. With 
a lower organic content in the soil, it 
dries out more rapidly, and conse-
quently crops no longer survive what 

previously was a tolerable period of 
naturally dry conditions. For example, in 
the Okavango region of Namibia the 
demand for land along the Okavango 
River has led to shorter fall owing periods 
and, as little soil fertilisation is practised, 
harvests are decreasing (Yaron et a l. 
1993). Areas where fertilisation is prac-
tised can also experience problems 
involving cost and availability of ferti-
lise rs, as well as pollution of 
gruundwater and runoff, and other 
symptoms of over-fertilisation. 

Poverty , populatio n p ressure, 
available information, level of education 
and technology and a number of other 
factors will influence whether a 
particular group, involved in a type of 
activity, will increase or decrease the 
potential of an area for desertification. In 
a similar manner, rural people involved 
in livestock rather than, o r in addition to, 
cropping will have a different set of 
influe nces on the environme nt 
(Tapscott, 1990) and its susceptibility to 
desertification. 

Throughout Africa, the commer-
cialisation of agriculture and the effects 
of human mismanagement have been 
implicated as two major facto rs exacer-
bating the effects of drought and leading 
to desertification (ODI, 1987). Donor-
funded irrigation projects, officially-
sponsored afforestation, major range 
projects and major soil and water conser-
vation projects have more frequently 
contributed to desertification and 
exacerbated the negative effects of 
droughts than they have ameliorated 
these effects. 

Manifestations of desertification 
in Namibia 

Desertification resulting from the 
described proximate causes manifests 
itself in four primary ways in Namibia. 
These include: 
1) reduction in vegetation cover and 

subsequent soil denudation folio-
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, I . . wmg overgrazmg, 
2) bush encroachment, 
3) deforestation, 
4) impoverished soil base resulting from 

over tilling. 

Reduction in vegetation cover and 
subsequent soil denudation following 
overgrazing 

Duration of grazing in dry areas is 
primarily influenced by provision of 
water supply. Prior to the introduction of 
artificial water points, a natural system of 
nomadism, dependent on rainfall that is 
variable in time and space, was followed 
by wild animals and later domestic stock. 
There is an extensive literature that sug-
gests that African grasslands have 
adapted to survive under such grazing 
regimes (e.g. Savory, 1988; Trlica & 
Rittenhouse, 1993). With the intro-
duction of artificial water points, game 
and stock can be kept in a locality for 
long periods. 

Too many animals in one place for 
too long a period reduces the vegetation 
cover. Perennial grasses may be 
replaced by annual grasses, palatable 
species by unpalatable ones, and alien or 
native weeds may invade. While 
perennial grasses can respond to small 
amounts of rainfall, annual grasses re-
quire a higher minimum for germination. 
Given the low and variable rainfall in 
Namibia, it is common for large parts of 
Namibia to have minimal germination. 
Under these conditions, if perennial 
grasses have been eliminated, no fodder 
is available for livestock. At the same 
time , soil loss is enhanced as soil 
exposed by trampling and reduction of 
perennial grass cover is more susceptible 
to · wind and water erosion and to 
desiccation and oxidation. Persistent 
overtrampling and wind erosion will 
lead to the reduction and ultimate 
eradication of seed banks that sustain 
grass lands. 

How the processes of grassland 
deterioration take place appears to vary 
from region to region (Bosch & Theu-
nissen, 1992) and is not well understood. 
Moreover, the time scale of recovery 
from over use is extended in arid and 
semi-arid lands because of low and 
variable rainfall. Examples in Namibia of 
what appear to be results of these or 
similar processes accompanying over-
grazing can be found in all regions , in 
particular, Erongo, Kunene and Oshana. 

Bush encroachment due to overgrazing 

Bush encroachment is a common 
manifestation of inappropriate grazing 
management in semi-arid Namibia. 
Increased pressure on the grasses and 
small plants caused by grazing domestic 
livestock, coupled with d ec reased 
browsing of trees and shrubs, leads to 
bush encroachment. Change in the 
vegetation is thought to be accompanied 
by a change in the nutrient status of the 
soil (Schlesinger et al. 1990) so that 
reversal of bush encroachment is very 
difficult and expensive. Absence of 
burning may also be involved, and 
burning may be a tool to appropriately 
manage areas prone to bush encroach-
ment. Mixed farming with browsing 
wildlife and grazing domestic livestock is 
another tool that may help reduce the 
susceptibility of the environment to 
drought and desertification. 

Deforestation 

Traditional timber-intensive agricul-
tural activities, especially those 
occurring in northern Namibia, h:lVe 
resulted in the severe and ongoing 
deforestation of large areas (Erkkila & 
Siiskonen, 1992). The reduction of tree 
cover has far reaching environmental 
and economic consequences. Under-
storey microclimates are modified 
unfavourably for human and livestock 
comfort as well as for understorey 
production. On a much larger scale, 
deforestation can influence climate 

"" 
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. through changed wind regimes but it is 
do ubtful whether existing levels of 
deforestatio n in Namibia would have 
any measurable effects in this regard. 
Redu ctio n in tree cover negatively 
influences soil fertili ty, especially when 
the abundance of nitrogen fixing species 
d eclines. Reductio n in tree cover 
exposes the ground to higher wind 
speeds and temperatures thus 
exacerbating the soil erosion potential 
and d esiccation of the soil and 
vegetation, including crops, that it 
supports. Reduction in tree cover 
exposes the soil to increased water 
erosion owing to less protection from 
rainfall energy. 

Throughout Namibia, as in much of 
Africa , use of wood for fu el has reduced 
woody shrub and tree cover. Pressure 
from domestic stock prevents establish-
ment of elements of the woody vege-
tation, particu larly along dry water 
courses (EEAN, 1992a). 

Impoverished land resulting from over 
tilling 

Over tilling may reduce productivity 
of the land through a variety o f 
mechanisms (Masdar, 1993) and conse-
quently increase the susceptibili ty of the 
environment, and the people dependent 
on it, to drought and desertification. 
Over till ing can contribute to desic-
cation, wind erosion, water erosion, 
oxidation of organic matter, physical 
disturbance of the soil structure and 
invasion by alien vegetation. 

RECOMMENDATION FOR 
ACTION 

Wha t direction w ill the renewed 
interest and study of the broad subject of 
desertification, as called for by the 
African nations at the Earth Summit, take? 
Having studied the desertification 
litera ture to date, and viewed the 
processes and causes in Namibia, we are 

we ll aware of th e complicat ions 
confronting us as we reach for solutions 
to the problems of desertification. This is 
a human problem (Darkoh, 1993). 
Numerous human activities are known 
to increase the susceptibility of the land 
to drought and desertification. Some of 
these are derived from and based upon 
adaptive strategies that have been 
serving people fo r millennia . Others 
have evolved in the recent past, but are 
still considered part o f the traditional 
ag ricultural pract ices, such as the 
cultivation of maize, or fa rming with 
livestock. The problems that face us 
today however, are largely the result of 
the app li cation of inappropriate 
technologies for arid systems or the over-
use of the land as a result of population 
and economic pressures. Independent 
Namibia finds itself at a tu rning point in 
world history in which traditional land 
use management systems have been 
found to be inappropriate for the rapid 
changes occurring in population 
numbers, aspirations of society, edu-
cation, and energy and technology 
availability. It is vital that we grasp thiit> 
significance of these transformations so 
that we can anticipate_ further change 
and develo p appropriate, adaptive 
responses to it. 

Any change that will reduce 
desertification susceptibility in Namibia 
will have to be acceptable to those 
people curre n tly making th e ir 
li ve lihoods through ma ladap ti ve 
activities. Traditional landuse practices 
and natural adaptive strategies which 
promote long-term sustainable use of 
natural resources must be reinforced. A 
proactive approach to our semi-arid and 
arid environment must at the very least 
involve the development of a national 
drought coping strategy fully integrated 
into Namibia 's national development 
plans. 

Awareness, education and training 
form the basis upon which a reduction of 
desertification potential and mainte-

(I 
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' . nam:e, or adoption, of sustainable land 
use practices will be established. For 
example, much of the information 
available in Namibia about drought is not 
entirely appropriate . Urban populations 
(prov iding donor and government 
support for rural water needs) generally 
view drought as abnormal or unusual, 
and not something for which people can 
plan or prepare. In addition, droughts 
are viewed as something caused by the 
environment over which people have 
little control. The view of drought ex-
pounded herein, as tile n:tlu r:tl condition 
of a country with li ttle and variable 
rainfall, must be vigorously promoted, 
before people will understand that the 
effects that drought has on their lifestyle 
is largely determined by their depen-
dence on and use of a scarce commodity: 
rainfall. 

To improve awareness, education 
and training, there needs to be an im-
proved knowledge base and increased 
understanding of all the factors sur-
rounding Namibia's natural resources. 
An understanding of the interface 
between human activities and the 
environment is particularly important. 
Monitoring and evaluation of human 
activities impinging on susceptibility to 
drought must be established and 
maintained as basic research pro-
grammes. Such monitoring and evalua-
tion must be thoroughly integrated into 
awareness, education and training and 
based upon knowledge and under-
standing of processes contributing to 
and exacerbating effects of low and 
variable rainfall. Research activities in 
Namibia should address socio-
economic, agricultural, political and 
educational aspects of desertification in 
addition to the bio-physical aspects. 

Research at the Desert Ecological 
Research Unit is currently focusing on 
numerous issues relating to deserti-
fication and natural resource manage-
ment. For example, conflicting water 
needs resulting from over-utilization of 

ephemeral rivers in western Namibia are 
being addressed in a study investigating 
the importance of seasonal water flow to 
the downstream reaches of these rivers. 
In general, research, education, training 
and awareness of all citizens must be 
more fully integrated and receive greater 
attention if long-term solutions for 
reduction of maladaptive landuse 
activities that exacerbate effects of 
natural drought in Namibia are to be 
achieved. 

Droughts arc constantly presen t in 
arid countries. 'J'o maintain awareness of 
their likelihood in Namibia, to assist with 
their study and to help plan for drought, 
a documentation centre pertaining to 
human activities and the environment is 
essential. This is particularly important 
because of the major input into activities 
exacerbating and/or ameliorating 
drought carried out by persons and 
organisations not intimately familiar with 
the Namibian environment. Many of the 
drought 'disasters ' elsewhere in Africa 
are partly, if not entirely, the result of 
misdirected aid that was based upon 
knowledge and understanding from less 
arid areas of the world. Negative over-
reaction to drought can, and usually 
does, increase susceptibility to 
subsequent droughts. Namibia needs to 
develop its own institutional memory of 
the environment and of less dry and 
more dry times as they naturally occur. At 
the Desert Ecological Research Unit, 
knowledge gained from 30 years of 
environmental study in Namibia is 
currently being integrated onto cross-
curricular educational materials being 
prepared by the Enviroteach programme 
on water issues, energy, population and 
natural resource management for the 
secondary school level (du Toit et al. 
1992, 1993, in press, in prep.). Various 
environmental awareness documents 
aimed at decision makers, from 
individual farmers to extension workers 
to government ministry officials and aid 
agencies have been or are being 
prepared by staff at the Research Unit 
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I -



. .. 
34 JOURNAL OF AFRICAN ZOOLOGY 108( 1) 

(e.g.jacobson&Seely, in prep.; Marsh& 
Seely, 1992; Seely, 1991). 

As bio-physical scientists, we alone 
can not solve the problems surrounding 
desertification. Having identified the 
problems, as scientists, we must now as 
citizens, convince our politicians that 
issues of land tenure and water rights 
should form candidacy platforms and are 
essential issues requiring legislation. 
Somehow we must convince journalists 
that conferences covering these subjects 
are important news items, the con-
sequences of which will be felt by Nami-
bian citizens in less than 10 years and for 
centuries to come. And, as people with 
an understanding of the causes and 
processes of desertification, we must 
make sure our specialised knowledge is 
accessible for interpretation by textbook 
writers, extension workers and others 
who direct! y influence how our dry lands 
are used. The challenge for bio-physical 
scientists now is adopting and becoming 
involved in a multi-sectorial, multi-
disciplinarian approach to desertifica-
tion. This is a tremendously important 
task that requires our best bio-physical 
minds to communicate with, as well as 
develop basic skills in, disciplines such 
as politics, economics, journalism and 
social science. 
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