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CHAPTER 1:INTRODUCTHION: THE POINT AT ISSUE

Behing any debate about desertification looms whe over-riding anxiely: can the use of dry lands
be sustained ? The concept of susiainability is at the core of environmentalism: [OXRiordan 1988),
and it is now being exafmined as never before (Redclift 1987, Clark and Munn 1985; Tumer,
198B). The new stimulus is the higher profile Leing given to sustainability in the sirategies of
organizations fke the World Commission on Erwirgnment and Deveiopment and ihe World Bank
{Bruntland 1987; Hoppar 1288). ’ :

There ara good reasons to give special attention 1o sustainability in the dry lands. Aridity means
thal recovery from malwral damage, or from misuse, is much slower than in the wetter pars of the -
world, and, as one of Earth's last frontiers, the dry lands are being increasingly sellled and
exploited. If only for the reason that povery is a threat to the environment, envirchmentalsis
cannot ignore the fact that more people are at risk in the dry than in the humid world
(Indepandent Commission on Intermnational Humanitanan |ssues, 1GIHL, 19886).

The concern about sustainability, however, is not atways well focused. It should not, for exampls,
be diffused to all the problems of using dry lands. Production is rendered sub-opiimai in many
ways that have fittle effect on susiainabilly, however much they can afiect the short-lerm
production. An example is the moderate “overgrazing” of pastures {see Chapter 4). Sustainability
is 4 longer-term problem. - ) o

The concept of sustainability needs careful scrutiny, but, despite the renewed interest, definifion
- has bean difficull in any contexi,. le1 alone the highly variable ‘and poory understond f _
" enviranmants. 3! the dry lands. The whole of this repont iz essentially a discussion about the
“hearing of susiairiability in-dry Jands, but a working definitiorr is called for {ram the outsel.
Notwithstanding the pitfalis of brief definition, we set out below some brief statemerts of whal we
mean by the tamns we will make most use of: deserts and dry lands, deseriification, sustainability,
resifience and land degradation. '

_The principal distinction that needs fo be drawn is batween deserlification and
tand degradation, and this in tumn resis upon a definition of deserts. Deserts are
dry places with jew plants (in Chapter 2 we suggest that vepgstafive covers less
than about 35% characterise desas). T

Most deserts are ineradicable consequences of the glabal atmoespheric circutation, and have
existed on Earnh since earliest imes. Though these 'zenal' deserts now cover about one third of
the land area of the globe, their extent has {luciuated wildly over the last millior years (even
withaut the intervention of people). Because deserts are very sparsely poputated, they are not in
as great danger as the much morg intensively used semi-atid fands, and it is upon the latier
rather than on deserts thal we concentrate our atlention here.

tn wamm parts of the world, the semi-arid fands stretch between about the 150
mm and the 700 mm mean annual rainfall isohyets {Davy et a/. 1976},

Deserification, in its leas! ambiguous form, is 1he notien that the extent of deserts
(dry areas with few planis) is increasing (usually info the semi-arid lands). i is 1o
this commonsense and original meaning that we wish to restrict the term
(Aubreville 1843} )

We need to make this clear because, in soms circles, desetification now has a wider and much
less precise meaning, hamely: the diminution or destruction of the biclogical potential of the land,
[that] can lead ultimately to desen-like conditions™ {see Chapter 2). The reference is usually lo dry
tands, but sometimes even to hunid ones. Defined fike this, the lerm Is full of ambiguities, not

the least of which is the confusion belween a commonsense undersiandings of deserlification,

and the reference 1o the possibility of future degradation to a "tue deser”



The idea of land degradation cannot be separated from that of sustainability. A
form of land use is sustainable if it can continue indefinitely, and sustainabiity
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The guality in.a resource .t fenders its use sustainable is ils resilience, but
resifisnce can also only ba :aeﬁnad for a parficular form of use (a field tnat would
be restient #f oraanicalls farmed minht net ke rosifent ¥ osed for samer sanine.
Because of its cual nature {lang use and envirenmenl}, resilience is merei‘ore ver].r
_variable from place to-place and from fime 0 ime. A good-est of the resifence
of a resource is its abifity to recover from a shock, be il climatic or a change in
tand use. The bigger the shock absorbed, the greater the resiience. A racurrent
shock in dry lands is drought, ard it is usually drought that brings land
degradatior or desertification 1o notice. Land Degradation, very simply, is koss of
ragilignce, A measure of degradation ts the cost of rehahilitation.

Land degradation, which encompasses deserfification, is both a befter descriplion of the great
majority of the problems we address here, and has yet to suffer from the erosion of meaning that
has sttacked the term deserdification. Land degradation, usuafly well short of deserification, is
undoubtediy more widespread and, in aggregate, much the more sefious menace to sustainabilily
than desedification as we have defined it. We discuss the distingtion at tength in Chapter 2.

T orTum r

Most of the statistics that are quoted in discussions of desertification depend en ambiguous
definifions. We have deliberately avoided these statistics in this introduction, and will tre:ni them
with great caution throughout me repor.

The anxiety addressed in this report can now be restated more exacily:

Thetﬂﬁﬁ'ﬁﬁm’i‘- of seml-asid areas i being damaged, © the extent. thaa'.aﬂduse-
systems may ke uns;ustamab!e. aru:i il stressad. may colfiapse.

Tlus perspemwe cﬁﬁﬂﬁ in some ways fmm the ong we adopted in nur ﬁrst neport on
deserfificatiors {Warren and. Mairels 1977}, though we believe that some urhappiness with the
received view can be defected there. Experience and research in the intervemng decade have
allowed us, we believe, to target 1he problems more effectively.



{}HAFTEFI 2 DEFINITIDNS. E:AGND-SIS, CRITERIA

_ 2,1 EJ{ISTN I DEFINITIONS OF DESEFI’TIFIGATIDH

The UNEP Leserlification Gontrol Programme Activily Cantee {UNDCPAC} is the main body
raspongible 1or the co-ordination of research inte and acfion to combat desedtification. it is this
body which datines desertificalion as:

“the -imEnution or destruction of the biclogical potential of the land, Elhaf} can lead
uitiz aiely 1o deserl-like conditions® (Karrar and Stilas 1884).

Anolher recent text on desertification {Dregne 18983} defines deserlification as:

....the impovershment of ferrestrial ecosystems under the impact of man. it is
ihe process of deterioraticn in these ecosystems that can be measured by
decreased productivily of desirable plaris, undesirable alterations in the biomass
and the diversity of tha micre- and macro-fauna and flora, agcelerated sail
deterioration, ard increased hazawis for human occupancy.”

Dregne's is almaust unique among the definitions reviewed by Glaniz and Orlovsky (1983} in l'us

exclusion of climatic causes; he shares the distinction with some French usages in which
“desedification”™, the making of deserts, is distinguished from “desertization”, the more generat
term for conversion to desen iLe Houerou 157%). We follow most definitions In allowing for the
inclusion of ciimalic causes, bolh of desedification and lznd degradatian, allhﬂugh Chapter 3 w1||
. ar-uw tha: we -do not berleve that cimalrc causes are very m'q;onam

' These twn deimmnns and mhers. wers useiulty mwewad by Glantz and Drhvsk}r {1933] The’f
found many probiems with the concept as it had been used, In our view, there zre two sedsus
ones.

1. These and most other definflions fudge the issue of reslllence: at what point
doas a temporary decrease in productivity become deserfification ? I is true that

T~ 7 the UN definltion laft the door open (o the idea of redifience by using the term
"potential”, and that Dregne used the term "impoverishment®, which could ba seen
to refer 1o resilience. | is true too that both discussed recovesability elsewhere,
but because these definiions (and most others) have not made resilience cenral
o their definitions, they have hecome embroited in discussions about 2l the ways
in which production can diminish in dry fards, whether or not they are relevant to
resilignce and sustainability. One of the more sericus consequences of this
omission, discussed in Chapter 3, is that no good distingtion was made betwean
dessrification and drought.

2. The definitions do not distinguish betwean desedification {conversion to a
desert] and pracesses that diminish rather than eliminate productivity without
necessarly producing deserts, namely 1and degradation. This chapter explaing
why we believe that this confusion is pernicious.

We will return {0 some other criticisms of these approaches when we review the criteria of
deserification that were used in both of thess influential studies.

2.2. THE IMPORTANCE OF CORRECT DIAGHNOSIS,
The inclusion under “desertification™ of almest aff forms of tand degradation, as in the two

definilions quoted above, is now widespread. The larm degertificalion is even used 1o inchidgs
resource degradation in humid areas (Glantz and Orlovsky 1983). We maintain that this -
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oroadening of the definition robs Tt of almost all diagnostic value. We take it for granted tha! the
term should not cover processes in the bumid pars of the word. To extend the term to cover
processes in Europe s stretching credibifty (Fantechi and Margaris 1984). The question iz in any

mmem et ralagap] hore A= soes wdl accaion Ia tbhel fnmad o s ddates e s s ot oo
= =D Ty - SiF-m'is Fiwai s mmraims Fmor wETrr oM LTy T =

g S LIS ARG SOOTRLANDT T Aeire-nnn Orons meis of
gistnguished from deseriifleation.

The arcgument kere s zhou! dianpnosis. Efeclive measures aoains! -an envirgnmenta) inr 2y
other) probiem must rest an as precise a diagnosis as possible. If the problem 13 thought 1o be a
drought, fasting no more than two or three years, food gid may be adequate. If it is seen as
¢cimalic change, permanent withdrawal is called for. If thers has been near-complete
“devegetation, in the absence of a cimatic change, the treatment is re-seeding or re-planting. If
the diagnosis is that the desen is actively expanding at its margins, then some kind of
holding-ine migrt be the answer. i the prohlem is a perdurng failure of productivity {Iang
degradation} because of over-grazing, over-cultivation, or over-watering, then the agricultural
sector will need help to develop more” appropriate tand-use practices.

A common type of confusion thal follows where "desartification” is diagnosed, but where land
degradation is the real probliem, is locational. I has been seemingly impossible totally to @spel
the notion that the principal prablem in arid areas is the expansion of existing deserts [Dregne
and Tucker 1988). The image of "Deseris on the March” is at least as old as Sears' book {1935).
The UNEP itself has baen patty 1o the repealed use of terms ke "spreading deserts™, and has
dwalt upon statistics of desert expansion. it has, in shorl, made use of a simplistic view of 1and
degradation in semi-asid areas. The habit is catching:

On the $4th of March, 1986, Vice-Presidént Bush was being urged 1o give aid 1o
-the Sudan because "desertification was advancing at @ km per annum®. -

. On the 11th of Septernber, 1986, in a debate in the Evropean Pariamient on the
. ‘subject of aid to Afdca, Winefred Ewing {Scottish Nationalist) declared that aid
- must gé to the Sahel, begalise the desert was advancing at 8 km- & year, )
" {Agence France Presse) . - - - ' Lo

Thesa misleading statements are made despite the repeated acknowledgement by the authorties
that the most serious problems in semi-arid areas do not occur at the desert marging {UNCOD
Plan of Action 1577). Few people in any case live there, and the most destructive forms of Iznd
use, such as cultivation and intensive grazing, do not take place there. o :

One practical, and naf unreasonable, consequence of this emphasis on the desart -
edge is the notion that it is there that the priorily for action lies. One of the most
popular of the soluions for desedification is green bells, shelter belts, or ceinfures
verles. These are intended lo sumound the desert and prevent its expansion,

Such a measure woukd be hopsless in the control either of a secular changs in
ctimate, or of soil erosion by water on farmiand, or of the salinization or
waterlogging of irdgated land, or even of degraded pastures, all of which are far
more satious probiems than are ever encountered at the desert margin. '

Another consequence of misapprehensions about desedtification, fuelled by the
kelief that desert-spreading is the primary problem, Is the planting of sand dunes.
In many countries 1he first thought that comes to the ménds of those who are
charged with haling desarification |5 to plant dunes. This has happened in
Algera, Iran, Sudan and Somatia. Plantling, though costly, is a techrically and
logistically simple operafion. And vet, as we will show, aclive sand dures seidom
threaten vaiuable and, and in some places the area covered by active dunes has
been shown to be stable, even wnder considerable stress (Chapter 4). The
costhenefit ratio of planting is low or negative. Bt planling is visible and gives
the impression thal somaething is being done, It allows organisalions o avoid
tackting the much harder social and econamic problems of insidious land
degradation. Mere charliably it might be called replacement activity. Planting
graenbetis or dunes is akso a symplom of the blaming-the-emironment syndrome
which is discussed balow. :




In shert, one of ihe dangers of including all environmemal degradation under the rubric
“desertification”, is to detlect attention from real, soluble problems towards one thal may be Irvial
or insoluble, It is a pily that some of those who see this danger do nol draw the sbvious
conclusion: it makes more sense 1o use the term “deserlification” in its wicely interpreted and -
commonserse msaning, and + draw the distinction between Jand degradaticn and dasartﬂ'cat:nn
_.than tnuc‘lange tha way the -vr'-rid |merprets tha -mere commonly used term. '

2.3, THE LIMITED DIAGNOSTIC VALUE OF MOST EXISTING CRITERIA OF
DESERTIFICATION

Most reports about deserlitication base their argumenis on a litany of statistics, themselves
derived from conrilicting definltions, # neads little thought to see the inadequacy of mast the
criteria behind many of the figures, but some are more insidicusly misleading. The figures for
rates of advance of the dessrl edge barely nead further discussion: in & highly varable
gnvironment, how could ong measure Ihe atvance of the desernt edge, when moreover $hat edge
itzelf is il-defired {lo say nothing about the poverly of tha data) ? The firs! measures of
deserlification by UNEF were based on soil and vegelation maps, where desert soils and
vegetation were arbitrarily defined. It was from this strange exercise that an eslimale was arived
at for the area of "man-made desert”: an aréa larger than Brazil.

Anather misleading statistic is the (prominent} claim &y UNDCPAC {1987 thal 35 percent of
Earth's land surface is threatenad wilh degedification. Yel {his is the araa that Is and, and at least
half of that area is very ard; by UNDCPAC's own acknowledgement, this Zone is not in danger -
aboui half of it is too ard for any form of agricuiiure, and will remain so in almost any scenatio of
tachnutuglcal advanca _

The cunclusauns of- anulher WII:IEII:{ quated report of deserﬂﬁcattﬂn hava beerl )
slrengly Tontested. Lamprey (1975) compared the. posiion of the’ edge of-the .
dasert in westem Sudan at two different times, The first was the edge plotied on

- a vagetation map by Harison and Jackson in 1858. The sacond was the resuil of
an aerial survey Lamprey himself conducted in 1975, He found that there had
been a vast increase in the size of the deser!: the desert edge had moved 90 to
100 km in 17 years. Apart {rom finding no evidence on satellite imagery to
subsiantiate Lampray's findings, Hefiden (i984) pointed to a major flaw in this
argument: Harison and Jacksen eslimated ihe position of their vagetational
boundary from a climatic map, itself based on an extremely sparse nhetwark of
weather stattons, The secord major flaw is that Lamprey's oileda for
desertification failed to distinguish betwesn the effects of the drought at the time
of his survey, and the effecis of land degradation. Hellden's argument has not
gone unchallenged (Dregne and Tucker 1988), but although the studies of parts
of the same area by Clsson (1985} and Ahlerona {1288} found plenly of evidence
that the drought had afiecied yields and vegetation cowver, they found Gtk sign of
jonger-lerm damage.

Another approach, once widsly advocated, was the measurament of deserification from gatellie
imagery (Macleod ef al. 1877; Walker and Robinove 581; Tucker and Justice 1985). The results
have not been conclusive. Tucker and Juslice did indeed racord major year-on-year varatiens in
the amount of green biomass, bul corcluded these were related Ic raintall valher than _
degradation. Moreover, their method, as in all salelite siudies, oaly measured production, not the
maore important productivity {see the discussion of Ahltrona’s work below). To be a measure of
jand degradation, the method would also have to assuine that plant gover values were a measure
of sustainabilily, and this is another vast over-simplificalion. We show elsewhsre in this repon that
many careful studies using satellite imagery have found 1t difficult 10 discover dessriification,

The mair failure in these allempls o quantify deserlication is the inappropriateness of their
criteria. We cannot review the history and value of all the attempls to sel critenia for
desertification, many of which have become aimost Ikeglogical in their arguments (Spooner 1982).
We must comment, however, on the most avthositative, because we believe that they too need
crilical scrutiny.



UNDCPAC and Dregne (1983) apparently used the same set of criteria, Dregne, suprisingly, id
not give the source of, nor lhe methodology behind, the :Jfﬁparatmrt of his maps or hrs criteria,
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Various c:assee Y daﬁﬂr‘imcatmn were rrapnsed {frnm senuus to sl‘ght:: and for each, criteriz

" were listed in terms-of range condiion, extent of erosion, salinity of imgated soils, ard redudlions

of grop yields. Liz+ like this ons wesa swent by UNDCPAL 10 ackrowledned avneps fisealfy in
government deps ments), who were asxed 10 map areas under each class..

UNEP's fater study (Mabbuit 1984) is apparently the source of most of the statistics on
desettification thaf are now quoted. it was also based on a questionnaire 1o government
depantments, and some other sources of data, all based on the definition thal deserification was
“the diminution or destruclion of the fand [which could} lead ultimately to deser-like conditions™.
The queslionraire has come under severe crilicism for its ambiguity {see e.g. Caldwell 1984).

There are six serious problems with this kind of approach:

1. No standard was set agairst which to judge the preseni conditipn. For

example, was the “land essentially denuded of vegetafion™ or "severaly oulied” or
“thick[ly] sait [en]crestfed]” which was to be termed "very severg desedification”, in
Lhat condition becauss of a drought, overgrazing, or, even, had it afways been so

2. Recoverability or resilience were not adequately considered. it is easy to ses
why not. Resifience is hard 1o determine and depends, as we have.said, not only
on physical characterstics of the soll, but the lard-use system. And yet, as we
have also stressed, resifence is central to the idea of fand degradation {and of
dagertification; ‘as the suthars of these criteniz. saw ). The relationship of rangs
_classes o sustalnab!ﬂt)r was unclear, and atthough damage to sustsimablfty by .
. enil erogion mdy bame.amﬁﬂe{cmgtarﬂ, # was vl explicitly disoussed. There
. are-'ways round these problems, nonethelass, as Woods' {1984} survey of land
degradation in Australia showad. AR these problems will be discussed later in this
. Chagter and throughout this report. .

3. The climate of arid and semi-and areas, and in consequeance, the condilion of .
the natural and planted vegetation, fluctuate wildly from year to year and decade
o decade (Chapter 3). It would be difficult, # not impossible, o determine whather
the condition of the Sahel at any fime between 1968 and 1984 was a
consequence of long-term degradation or of drought. The same problem was
encountered by the United States Soll Conservation Service, when it plotied
damage to farmiand in the drought and recession years of 1930s. Many areas
seen then as imeparably damaged are producing record crops foday {Held and
Clawson 1365).

4. Even tfne frited data demanded by the ciledz were available for very few
areas, and for very few years. They may be reasonsbly secure in pars of
Austratia, the United States, and the USSR {though they arz not beyond dispute

aven in these countries), bt in most of Africa little was {and is) known about
range condition or the extent of so0il arosion, let alone crop yield {see Ahkcrona
1988).

&. Wihal data are avaiishie may have Bte relevance 1o the sustainability of tocal
land use systemms. A Kabbabigh tibasman, moving to the Gizzu grazing in
hyper-arid Sudan in the wet season, ard back agaln to the edges of the savanna
in the dry season {Asad 1970), would ba unikely {o have the sz2ma system of
tand ciassification as ihe compiler of one of these maps. Serious resource
degradation 1o the Kabbabish might mean the loss of a small patch of dry seasen
grazing in the savanna, a change below the scals of resolution of the UNDCPAC
or Dregne methods. To Lhe compilers of the maps for those sunveys,
desentitication might mean an appareni change in the position of the boundary
betwesn so-called desart and sahekan vegetation, a change of little importance to
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tha Kabbabish.

&. The fast serivus problem, then, is the problem of scale. Zones of apparent
damags, defined af the scale of a conlinent or of 2 country, have little meaning 1o
life on the gmurd 3y ¢an pay no heed w the in. . e boundaties between
damaged and une-...aged areas. This has proved, ~«'h hindsight, 10 have bee.
one of the matn poat-ams with the maps af erosicn in the Uniled Stales preparad
by the USSCS, me-iivned above, and with the more, recent survey of fand
degradation in "Auslizlia reporied I::-y Woods [1984). The scale at which land
degradation has usually been viewed has been delermined more by the
availability, 1o the authorties concemed, of data and . 1znpower, than by its
approptiateness to the inhabitans of semi-ard areas. Warking al a scate at which
the boundaries of datage couid be accuralely plotiest. and from which reafistic
stafistics might be ~orved, woutld rafse insuperable poblems, even for most
provincial govammeit-s.,

Maost of the statistics that are now quoted in the discitssion of deserification come in some way
fromm the UNDCPAC/Dregne approach (e.q. Grainger 1982). For example UNDCPAC (1987)
claims that : "each year 21 milion hectares of once productive soil are reduced by desertification
to a level of zerg or negalive productivity, and six million heclares become fotzl wasteland
beyond economic recoverability ™ (UNDCPAC 1987). And Dregne (1983) mainaing that; *80
percent of agriculiural lznd in arid regions of ihe world has expetienced moderate or worse
deserification™. Bacause we befeve that the approach on which these statistics ware based was
senously flawed, we believe that the statistics themselves have little diagnostic valua,

The problems of assdssing degradation are not pecufiar to UNDCPAC. Woods (1984) desciibes
some of the difficulies with a rather more thorough, but essentially similar exerclse canied ouf in
Ausiralia to assess land-degradation. Thare, too proformas were circiilated, and resident experds
asked fo assess land according o how much work needed to be done 1o rehabifitate it. We will -

- . explain below thal we believe this to be a much sounder approach, but,-the survey repurted l':y o :

"Woods (1984} also &xperienmd pruhlems with its criterda, -

. Something must also be said about me simplslic appmach in which the movement of the -desart
boundary is measurad. This 'was the method first used by UNEP for the UN Deserification
Confefence of 1877, and it is the approach used in satellle studies of the desert edge (8.9,
Tucker and Justice 1988). Apart from the dubious relafionship of these siudies 1o productivity,
already noted, there is the problem of establishing secular change in ali eivironment as vanable
as the semi-arid. Dregne and Tugker {1988} nuie that:

"A permanent vegetalionat shiit of 5 to 6 km par year [could only be estabished
with] perhaps 30 1o 40 years of observalion by meteorological satellites and
grotnd studies...”

Despite our scepticism about the methods of assessing desartification and Iand degradation, we
wish {o stress that to claim that exisling stafislics are spurious is emphatically not 10 deny that .

problems exist, nor s it 10 wash ongs hands of ihem. There are ather ways to evatuate the
prablem, and we retem o these in the lasl chapler of this report.

2.4. THE DISTINCTION BETWEEN ACUTE AND CHRONIC DEGRADATION

2.4.1. Desertification Diffarentiated from Land Degradation

There is no argument that the loss of vegetation to the low levels of cover found in deserls is
unforfunate. If nothing else, some vegetation is almost always better than none for holding the
soil against ermsion. Acute and extreme devegetation is unambiguously bad, and It it persists and
covers large areas, the change wouk] be universally be called “desedification”,

Nevartheless, acute devegetation has been shown repeatedly to affecl only small parts af
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semt-arid landscapes {(Aubreville 1949, Hellden 1978; 1884), ard has seldom been shown to
persist. Notwithstanding its ranity, this Image of desertification is easy to understand, and because
it evokes an Immediate response, it is an image that has often quite shamelessly been used to

ndhlimizs Aassctifiontiae
S e S assr.

Worse siil, the near-total removal of vagetation is peither.the qnly, nar the most sadous way in
whilich respurces can be degraded in semi-arid areas. All anran that the mne sadons neehtars Jo
a chronic gecrease in productiAly. It cannot by denied that decrease affiicts a vastly greawer area
“than elimination, We, along with many authorities, prefer the term- land degradation for these
processes, :

2.4.2. Some Consequences of Confusion

2.4.2.1. Pastures Pasture degradation and the creation of more deseri-like conditions are not
necessarily the same. Apparent desertification can happen where there is no pasture degradation,
and conversaly pasiure degradation can ocour where doserification is apparently in reverse.
Sardford {1983) shares ihis view. Five examples show this,

In central Sudan, Ahlcrona {1888) found evidence that pasturas were being
invaded by unpalatable specles such as Calatropis procera, and yet at the same
time that there had been no great change on sateliite imagery either of an atbedo
index (reflectanca from the surface, indicafing vegstation cover), or of a
vaqetational index (NDVI}. In other words, there had been degradation, but rio
change to more desert-ike (lass vegetatad) condiions, She noted that the
concept of desedification had been reduced by some workers to absurdity, when
they had termed the change in vegetation quality {which often involved an
incresse in gresn biomass) as “green degedification”, . - | '

In Mzli, sahelian pastures are-¢f far better nutitionai qually than those . - =~ ..
immadiately to the south in the savanna (Penning de Vries and Djiteye 1982), s¢
that a change that involved the invasion of the savarna by a vegetation lype

typicat of the sahel could, lo the Fulbe pastoralists, be a change for the better.

And yet this would be interpreted by those wha used merely vegelation cover as

a measurg of deseftification, as a change for the worse.

‘The SinatfNegev border in southem Palestine exhibits what has been intempreted
as a clear sign of desertification: it divides a wel vegetated Negev in Israel from
a sparsely vegetated northern Sinai in Egypt (Otterman $974). Yet there are good
scientific arguments for the case that pastures are more poductive when they are
grazed low - In other words when they appear more desed-like (Warren 1984a;
Wamren and Harrison 1986): up to a point, planis produce more new and fresh
growth if they are encouraged by being grazed, and thiey may also be less
wpinerable 10 drought # they are kept smo¥t (Chapler 4). s probably inee that
neither side of the border is producing fodder at the oplimum rate, as dafined in
this way, the Negev being undergrazed and the Sinzi overgrazed. The point is
that the more desert-like Sinai is not nacessarily the less productive of the two
araas. ' :

It has often been maintained that the most widespread problem on pastures In.
. East Alrica is not their complete dermudation, but heir invasion by thom scrub,
Shrubs and trees benefit when the removal of grasses by grazing reduces the
compatition for water {Pratl ard Gwynne 1577). The invasion of thom sorub
increases biomass, and would appear on satellite imagery as' a increase in
vegeiative cover {hence negalive desertification), but is a loss in productivity for
people on the around.

Fnally, if only 1o show thal these processes are not confined 1o the Third World,

there Is the case of vegetation change in the South Waest of the United States. As
in East Africa, catile here have grazed down grass. This has allowed the invasion
of pastures by the thomy, and {lo cattle) unpalatable mescquite {Prosopis julifiors).
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Although 1he change in the character of the ground-cover encourages
dure-movement, it may actually register on satelite imagery, and perhaps con the
ground, as an increase in biomass, and therglore, in a simple system of
classificaiion as negalive deserification {Wood ef al. 1987)

The UN and Dregne cetnitions of desenification, mentioned above, seek t¢ aveki :he problems
‘ralsed by these examy =g by using range classes. They assumed that a poor renge ciass would
have been assigned to all the kinds of degraded pastures in the examples. Whethier or not the
aulharities concerned could be relied upon to make these judgements, the main guestion that
arises is: why call "deserlification” a process thal is clearly not the creation of mare deserl-like
conditions ? Why not use desertification fo mean simply the creation of desens ? More to jhe
point: can it be assumed that any of thase processes of change in pastures damage resifience:
are thay relevant to the argument al all? We retum to ihis question in Chapler 4.

2.42.2, Some Soll Eroslon, Hydrological and Land Degradation Processes are also
confusingly and unnacessarily (2belled desedilication. Untypical of natural deseits, many a2 more
destriclive than desent processes.

Soil erosion by water is a sedous threat 1o agriculiural and pastoral productivily,
and although it occasionally results in fotal devegetation (i.e. desentificalion), s
effacts on productivity are usually palchy and subtie. Soil erasior by waler is not
& process typical of deserts (Chapter 4}. The rate of soil erosion by water, even
on areas coverad by natural vegetation, is greater in areas of higher mean annual
raindall {Walling and Webb 1983). On bare fiekds, the rate is many fimes
magnified, so that &t is a mech more of-a threal to agricutiural fiekds in wet than in
dry areas. Almost all surveys of the extent of damage caused in this way show

. that il is the weller margins of semi-arid lands that suffer most (for the Australian

. distribufion, see, Woods 1984y, : C oo

Thie most glaringly inappropriate peocess fo dabel “daserdification” is waterlogging,
and yet #t'is included among the UNEP fist of the processes of deserfification. it
afflicts many imgation schemss. Moreover, as we wili show in Chapter 4, it is not
a seripus threat to resilience, and should therefore not be prorminent among
land-degradation concems.

. A third problem is associated with waterlogging: the salinization of imigated {(and
in some areas unirfigated) land. Afihough salinization is a processes that s
sccelerated in hot, atfid conditions, il is far more exiensive on imigated agticuttural
[and than in hatural deseris. In that it can reduce world food: supplies, it is one of
the most serious threats 10 the rescurces of semi-ard and arid lands. The two
processes - waterlogging and safinily - are symptoms of the same form of
resource misuse - the overwatering of irdigated land - nol 2 desert process.

These hazards to agricultural productivity attracted attention quile ingependently of the
deserification campaign, and many years before deserlificalion gained currency. The most serious
efiact of each one is to reduce productivity rather than lo create total deseris, though in the '
exireme most can fead 10 desen-like condiiions. Each has its own considerable lilerature and
professional organisation. To term them desedification is unnecessary and cenfusing, and the
case for subsuming them in {he anti-desenification campaign is obscure,

The question that is begged by this tale of issue-fudging is: whose interest is served 7 Why not
use terms that ara less confusing in their localional connotations, and ones that are easter 1o
define and measure ? We answer these guestions in the next section.



2.5. INSTITUTIONAL FACT, BLAME, TABDO

The idea of desedification does have its uses. The emolive image of sand dunes burying

:—tnnr:t![hlrpl 12nd iz gann in rome mirzrione dn o o eansle oo o sreeslio s SH e wiGn, a1l s
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- ﬂr}paﬂ nds, We wil' " ok ai this. argurrleni ifwough lhree "mndaws {i nsﬁluucanal : m:* b!ame and
tabo). We conciuda thal il is. not justified.

2.5.1. Desgrtlfication as an Institutlonal Fact

Deseriitication has becom#s an "instilutional fact™ a5 delined by Thompson ef af {1986). It is
probably a ralher better example of the phenomenon-than the one they used. Thompson defined
an insttulicnal facl 2s one that an institlution wanted to believe, one that served its pumposes. He
found that while most of the insfibations concemad with the tepatese Himalayas maintained that
soil ergsion was a senious problem, both for local farmers and, through its effects on flooding, for
regidents of the Ganges plain, they did 50 in a faciual vacuum: there were lew reliable dala. The
statislics that were used by these institutions could eastly be shown 1o be contradictory and
unrgliable. The reason for using these “facls” appeared 10 be to maimain the instiutions, or {more
charitably) the flow o! aid 16 the Himalayas, The parallels between Himalayan soif erosion and
deserlification are siriking {as shown most vividly in Sandford’s findings about camying capacity
discussed in Chapier 8). Another gianng exanpie of deserification being used as-an thslitutional
fact is the following:

0n August the 4th, 1584, the late President Kouniche of Niger urged his
countrymen to join *the ftght against the arvancing Sahasa® in order fo avoid the
humiliation and disgrace of deseriilication. He used the occasion 1o cragk down
on merchants who stole toed-aid and slack civil servants, and to sack 30 traffic

.. polica. On April tha 15th, 1985 in announcing even more draconian measures
agamsl desertification, ke shelved plans fo liberaiize the domestic political system
"in the face of the wmore pressing: problem-of how 1o feed the population ....:.. -

- *We cannot talk politics on an emply stomach™, he said, [He] called an Niger

cilizens 1o =tep up their fight against the advamng Sahara desen.... (Agence
France Presse).

The idea of.deserification was serving him well. We return to his point below.

2.5.2. Blaming the Environment

Angther insidious mistuse of ideas like 50il erosion in the Himalayas and deserification is their

use to deflect attention from more sensitive political and social preblems: 10 blane the
environment, when blamne should go to human institufions or individuzls. This area has been
explored at length by Garcia (1981). In his book about drought, subtitfed “Nature Pleads Not
Guilty’, he explored the ways in which he notion in which disasters, such as droughts, are
termed “natural” in order 0 avoid the potically dangerous business ol assigning tiame 10 people.
Deserlificalion has bgen used in this way in the recent Ethicpian tamine, and elsewhere in Afrca
{wijkman and Timberlake 1935). On a smaller scale, moving dunes coflen izke the blame for
degradation, where the sericus problems lie elsewhere in Ihe structure of the rural economy (see.
above and Chapler 4}, :

2.54. Dasarlfication as Taboo

The final way in which the idea desentification serves poftical ends is when boomes taboo.
Riebsame (1988) analysed the ways in which land-use decisions had bsen reached in MNorth
Daketa up 1o the 1980s. Even though the Siale had never been considered part of the Dust Bow
of the thirties, the mythological power of the term “Dust Bowl™ had quickly been appreciated, and
had strongly influanced political thinking. By the 19505 the Dust Bowt had been renamed
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dasertification, and many measures had been justified in its name, including the Slate takeovar of
soma banks. The myth had also been kept alive as 2 means of atiracting federal funds for North
Dakatan farmers. Riebsame saw desertificalion as an scological taboo 1hat controlled palitical
hehaviour. As 1aboo, it was above analysis. The combined Dust Bowl/Deserlification myth was
ideal i this rofe: it was readily imageable, and spoks clearly of a crushrig defeat thal was easy -
10. syirionthise with (the apparently independent reference to defeat in Marth Dakota and Nigar is
instrizavs in itself). ' ' )

In the'r riles as institutiona! facts, whipping boys or talmos, imprecisicn of environmenial
' concets is an advantage; more precise nofions wouid e open 1o test and disproal.

254 For and against Fudging

We musl emphasise yet again that to acknowledge that ihe idea of desedification has been vsed
for ulterior motives, is nol 1o deny that there are problems in semi-ard areas.

It may be 1hal decision-mazkers can ohly work with concepls that appear greatly over-simplifisd to
1he scientist, It would probably be naive o believe that the deciston-makers and opinion formers
can be waaned from the way in which they simplify. When institutional fact, blame and tabon are
working in what cne considers to be the right direction, as apparently they were working for the
late President Kountche in Niger (as mentioned abova), it is very lempling to take a jzat out of
the poliical baok, and to be uncritical of concepts. -

Neveriheless, there are two counter argumants. Riebsame put the first: slavish adherence to-a
taboo like the dust bowl can fossilize opinton and 2ct against clear thinking. The second
. counter-arguiment is that the repeated use of unreliable statislics is counter-productive.  This can_
be seen in ack of impact of some of the statislics issued by he UNDCPALC. They are horitying,
i yet-seem-to. have prompted quite extraordinarily ftlle aclion, by UNDGPAG's own account (Kamar -
* and Stiles 1284); very {ew.countries had prepared Pians of Aclion to -Combat Deserification
(PACDs) In 1988, nearly ten years after the UN Deserlification ard its Plan of Action; and the
" affects of the drought in the 1980s had met with no betier response than that of the 1570s.
Karrar and Stites chose to interpret this Inaction as z sign of witfu! disregard for paople living in
dry.areas, but there are two other interpretations. The first is that the figures are 50 appalling that
officials believe that nothing can be done. The second is thal the statistics are simply not
believed. We chose this last interpratation. '

We maintzin that only clear thinking and clear diagnosis of the probiem will ultimately serve the
pecple [ving in the dry lands. : . .

2 5. TOWARDS DEFINITIONS OF DESERTIFICATION AND LAND DEGRADATION I ARID
AND SEMI-ARID LANDS

“This section indicates only the broad guidelnes for judging the problems we will be discussing.
The cfzcussion above has shown that defining desedification and evolving crileda by which to
judge it have been very difficull. The same applies to land degradation. A large problem has
haeen the failure to distinguish 1he commonsense meaning of desedtification from land degradation,
nut even when the distinction is made, the task is shill very dfficutt (as Wioods 19584 found when
he tried to define and measure land degradation in Australia). What follows {herefore is more a
contribution to the continuing discussion of definitions, than a definitive prescriplion.

2.6.1. Desertlfication
Desertification is seen here as no more than an extreme form of land degradation. in the next
Chapter we suggest that it occurs when the vegetalion cover {alls below aboul 35%. With the

proviso that resilience is borne in mind when assessing deserification (see below), we balieve
that this is an adequate definition. '
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252, Land Degradation

The first step in defining land degreuation should be . ding up criferia {gr crileria (Warren
18844 criteria of tand degradation showld be clear, rerovant, environmentally specific and
scaie-specific. By “elarily™ is meant: upambiquous, otiective, widaly npnlisntls ane deterinakis
Gotn easiy gathered itaimation. By Jelevance” is meant 1elevant 1o pecrie Wving n the area
concerned, and relevant 10 resilience and sustainability’ "Environmentally specific® means that
measures of Jand degradation shouks relate to environmental changes, not purely economic or
sccial ones. By “scale-specific® is meant that the time and space scales of an assessmernt should
always be specified. With these guidefines, two broad criteria tor fudging Jand degragation ¢an be
defined. They are based on the ideas of Conway {1884) who proposed criteria for the judgment
of agricultural research and deveiopinent programmes.

1. Productivity. By productivity is meant the rale of production. The distinction between
preductivity and produciion is important: production is merely standing crop, which is not of such
interest to the producer &s the rale at which new crop is being produced {productivity}. A decline
in proguctivily would be the mest obvious sign of land degradation, bt it would not be sufficient
fo establish degradation: & decline could have come about for purely socigl reasons, or it may
have Bitll2 to do with the loss of sustainabiity. ' '

For relevance in {his criterion, the product in deciine must be identified, and be one that is
ecenomically important. Data may come Irom official statistics, from questionnaires, from
sequential air photographs or salefiite images, or from hislorical, archaeological or
palagoenvironmental research. Environmental Specificity may be difficult to establish: the causes
of a change in productivily are not always obvious. It is necessary in each case to demonstrate
that dsclining productivity is associated with an environmental change. This would exciude
changes (such as in the market}, that could have extreme affects on people, hit-rwad not involve
an environraental-change. This is in no. way meant-to exclude -environmental change cawsed by © -
tnterference. Scale - Specificity needs to be defined first iemporafly: this enables the reader 1o
 judge if the oerid of maasurement is 0o shor {when the decline may not be degradation as
meant here) or toe lorg (when important shorer term changes may be missad). Second, the
spafiat scale must also ba defined: the size of the area over which dectine is said fo accur {a
fisld, a farm, 2 parish, 4 province, 2 country or a region). This is to zsvoid confusion about what is
meant by deciine: decning productivity on one small patch does not necessarly maan degline for
a larger area, and vice versa. This can be illustrated in the following way:

It could be that within a large land unit, a systen of gullies is an acceptable trade-off for
increasad productivity elsewhere, say by the adoption of mechanization. It may also be
the case that the erasion in the gulles is taking place in a zone of low value {perhaps
with steep slopes and thin soils), and is contributing soil, nutrients or water fo a
potentially higher value area (perhaps with gentler slopes and more mwisture). The
ancient waier- and soil-harvesting systems in the Negev and the Tauran area of Iran are
cases in point (Yair 1883, Dennel 1982).

2. Resillence. Resilience was given a short definition in Chapter 1: it is the property of a
resource that makes its sustainable use possible. Land degradation occurs when resilience is
damaged. The area over which damage octurs should aways be stated in the interests of
scale-specificity, for the same kinds of reason that it needs to be specified for measures of
decine in produchivity. A tinve scale alst needs 10 be spetified, Decause in Tany cases resiience
can ondy be seen to have been damaged if the system does not recover after a shock, such as a
drought: resilience could then onty be tested by an event such as a droughl, and if that is so, the
period of cbservation would need fo be at least one “drough! cycie®; because of the uncertainty
aboal what thal might be, It is befter to ask for data of decine over a period of at loast fen
years. The resource in quesiion should be specified in the interests of enviso neental spaciichy,
and the measuras of resilience should be as clearly dafined as possible. _

When we come 1o the selevance of resilience as a criterion of land degradation, we enter 3 very

difficult area, tor resikence involves more than environmeatal factars: it can only be seen in
relation to a particular form of land use, and this shoukd aways ba specified. The closeness of
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the relalionship between the resilience of the land and the way in which it is used has been
strassad by Parry (1988}). We give here an illustration from the dry lands:

The way in which.the. Negev side of the NegewSinai border area has been
revegelated after enclosure in 1945, seems io show that nomadic gran—S Over
miil~nnda has not damaged the ability of the pastures jo recover: the peosiures, by
this sccount, are resilient I grazing, even il ihe system does mid give oadmum
yielo- {Warren 1984a; Warren and Harison 19386, and see above). The reasons
for ths resfiience are discussed in Chapler 4,

But ite environmental resilience revealed in this wai is only relevant io pastoral
nomacism of a pardicutar kind, The mix of the external and local sources of the
Sinal bedouin income has always been changing; and each change in the
economy has had rapercussions on emwvironmental resilience. After 1948 the loss
of access to areas across 1he barder for the bedouin in northeastern Sinat
removed some of the exdernal sources of income, and some of the seasonal and
emergency pastures. This may have encouraged more intensive grazing on the
remaining land: i.e. a change in fand-use practices. The pastures may n! be 50
resilient undear this new form of land use. Only tims will iell.

In short, the resillence of a piese of land or its boss of resilience must be assessed sepamately for
-every different form of land use (not meraly grazing, bul grazing by spacific breeds and these
breeds managed in 2 paricular way}. Any investigation of the damage to resilience should invoive
continual iterations helween examination of the environment and of the economy, ard betwsen
environmental, technological and sconomic eppertunmee The resulls of the enaIrSIe can never be
taken {o be 4:be|'1"t'|ementlj,ur eete‘bliehed .

Damaged resifance ¢an er course be recovered even the most degreded seil could be
rehabilitated ¥ large amounts of capital and teehnelegy were available. An example can !}e taken

R _fmm seut?‘em Atistraj‘ ia- {W‘Il‘ams 1874):

in me early part of this eentury wheet yiglis !rem the eam:ly mail-ee 50ils were
declining. At that fime it appeared as i wheat farming was unsusiainable, and the
restience of the soils was declining. But the discovary first of lequminous plants
{bringing it nitrogen) and then of phosphatic fertilizers reversed the trends in
wheat yields. Scientific and lechnolugical dscoveries, and influxes of capital, had
changed the form of land use, and the fand use system was again sustainable,
resilience having been restorad.

There are Iherefore degrees of destruction: soma lost resiliance can be recoversd egasily: some is

very hard to recover. This view, that the destruclion of resilience is a on sliding scale, differs from

sorme of the definifions reviewed by Glantz and Orlovsky (1983), which demand that

. desgrdification should be seen as an ireversible change. Others are more open lo sublieties.
Though Rozanowv {1982), for example, mainiained that dasedification should be defined as an

irreversibls change, his definilion is somewhat more complax:

"Irreversible change is such a change of soil or veqetation that [if] requires either
mar's ameliorative interferance or a very long {decades or even centuiies) [of]
naiural procass for the restoration of the inittal stata.”

The proposal in this report is very similar: any damage to resilience is seen as land degradation.
The degree of damage is gauged by ihe cosls of recovering resilience. This fpllows the melhod
of Woods (1984) lor assessing land cegragdation in Austrafia: it reguires an estimate of the cosis
of rehabilitation, however rough. This is not to suppose thal estimating costs is itsaif easy: the
agricultural esonomics of small tarming enlarprises can ba very complex.

When the costs of rebabilitation exceed the benefits or the capital available for restoration, then
land can be regarded as “permanently” degraded. The iragedy is that it is capilal ihal Is Jacking
in poor communities, and it is because of this that they are most at risk from land degradation

(Chapter 5).
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CHAPTER 3: CLIMATE AND DESERTIFICATION

3.1 INTRODUCTION

This Chapter reviews the evidence that climatic change has iead 1 incraased aridity and s to
deserification. The question Is both complex and controversial. The first complication is that it is
difficult clearly to demarcate and monitor desert margins, climatically defined. Oliver (1981}
concludad that neither the data about nor the definitior: of deserts were good enough to be able
to examing desert expansion. Hence, akhough they citen have been used to indicale daterioration
in the environment, climatic observafions are of dubigus value in this rofe.

Moreover, there may be feed-back between small scate climafic and lard-use changes, and this

would complicate the picture. The apparen! small scale expansion of some existing deserts could

therefore have been caused by climatic change, by climatic variability or by the enhancement of

desiccation by land degradation, and possibly by all three. There is therefore also likely 1o be a

complication of scale; a distinction needs 1o be made between long-term, Jarge scale climalic
changes, and more Incalised reversible deterioration of the environment.

The recurrent ament in this Chapfer is that there has been confusion between the terms aridity,
drought, desedtiflcation and land degradation. Before considering the evidence for and causes of
climatic change, an attempt is made to resolve some of the confusion and to suggest more
appropriate definifions. ) .

-..32 ARIDITY AND DESERTIFICATION .. - = "%

Thompson (1975) explained that ardity, a lack of moistuze, could be caused by four olimatic
processes: continentality, off-shore cold currents, topography and dynamic anficyclonic

. subsidence, high pressure systems. Deserts are found where one or more of thesa processes
. pperate over a significant areg for sufficient time.

Aridily itsell can be defined in several ways (Oftver 1873). Clagsifications of the arid lands of the
world are attempts 1o take account of water deficiency ihrough a combination of tigures for mean
annual rainfall, tamperature and radiation budgels over as long 3 perind as possible. Yat if is
difficult {o establish climatic averages in the ard areas of the workl because of the pautity of the
tala and the vanability of the ervitonment. Hence care must be taken in asseding increasing
afidity; this would have 1o be the result of a ‘significant’ change in several, not always clearly
related climalic variables.

Increasing aridity, caused by climatic change, is obviously a facior that needs 1o be considerad
when investigating deserification. Since “increasing aridity” can only mean a change in average
conglitions, and since cimales in semi-arid areas are extremely variable, it could only be '
established with long periods of record. Biit even when such a record is available, one ig st
faced with the definition of "change in aridity”. .

Firsl, and most obviously, drier conditions could ba brought about by absolute

reductions in mean annual rairfall. i

Second, Parry (1887) argued that a change In cEmatic vardability coukd be equally

important: the mean fainfall could ramain the same, and i the frequency of very

dry years increased, thenh an ecosystem or a land-sse system might well be

placed under stress.

Third, there coukl be a change in sgasonal distibufion: Dernett, ef al {1985}
showsad that dechning annual rainfall in West Africa was made much more serous
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because it were paimarily due 10 decreases during the month of August rather
than the whale rainy season, and Degefu (1987), making the same point,
demonstrated that recent drotghts in northeasiern Ethiopia were mainly due to
the failure of the sbring rains. :

Fourth, desicoation oL’ 3i50-he caused by land degradation: 1he destruction of -
vegelation and soll cov 2. ~ould lead to increazed drainage and runoff losses and
THS a0 T oW ISEU 0 (58 BUPRIESSIon Of il {see 3.5, Deiow).

Finally, Glantz (1987) 2 gued that changes to the eflectivenass of the rain that did
{all needed examiratio:.

Clearly a concept of aridity tha: 2nly considerad mean average condilions would be of iittle use in
evaluafing deserification. The i »m “aridity’ would be more useful iF it measured vanability through
the whole of the hydrological cycle as well as climatic vanations and fiucluations (see seclion 3.4
below).

3.3 DROUGHT, ARIDITY AND DESERTIFICATION

The Concise Oxjord Dictionary explains that the words ~arid™ and “drought™ both refer to dry
conditions, but this allows oo much scope for confusien. If “aridity” is a climatic 1erm concerned
with average conditions, then "drought” refers to more ephemeral conditiors which are abnomal
or infrequent (afthough profonged drought may heratd the onset of a period more and average
nnncft&ms}l It is nonsensical o see drought as afiecling "true™ desens where very dry.conditions
are.nomnal. . . : : . ;

Drought, Tike deseriification, i difficult %o define: Landsberg {1982} concluded hat 0o universal -

- definition of drought existed, Whatéver the definlion, the term is widely used, Hare (1884g} ang”

Milas {1883} reported the widespread iIncidence of diought during the late 1970s and early 1980s,
and noted that of the 55 major famines since 194%, 25 had baen in the ardd lands of the wadd
where drought was endemic. By far the most severely affected continest has been Africa; Milas
(1283) reported that FAQ estimated that 22 African countries with over 150 million Inhabitants
were facing severe food shortages because of drought. Concem is particularly acule for the
Sahelian zene of West Alrica where there have been reports of persistent drought. Of the 13
Alrcan countdes affected by drought in 1986 (fisted by Glantz and Katz, 1987). seven could be
considered 1o Fe in the Sahel. o

¥et Bunting et al(1976) found no trénds or cycles in West Aftican rainfall, and Wijkmar and
Timbesdake {i1885) commented upon the “myth™ of drought, claiming that in many areas there had
been no significant decling in rainfall. Their view was that disaster in the Szhei in the 18705 and
- 1880¢ had been due more fo mismanagement of the envirgnment than to climate, and there are
many more who support this view. Franke and Chasin (1980; 1981} believed that cash-crop
axploitation was much more t: blame. Others have blamed the dastruction of traditional ways of
e {Baker 1874: Campbel 1974; Gfamz 1976); all of these authors were writing just after the
drought of 1568-73, The role of drought continues to be questioned (Garcia 1981; Maflock 1981;
Scott 1984), bt there are still those who believe that drought dig play an important part ia the
pmgll_lem, and that it returned during 1983-85 (0.D.1. 1987}. Cther possible causes are distussed
in Chapter 6.

These disagresments are caused n 'atge measore by condusion over the mearing of "drought.
"Drought” is often assumad to be caused simply by a fack of rainfall, i.e. a simple metsorlogical
condition. For exampla, Dhar ef al (1978} defined drought, using the definition employed by the
indian Meteorological Gilice, {0 be a deficiency of 20% or more below 'nomal’ rainfail; and Beran
and Hodier (1985, p27) moted ibat whilst ihe impact ©f drought upon soclety was tmporiant, its
prirnary characteristic was a reduction of precipitation. 1t is true that definffions of drought based
upon rainfzll alone have the advamiage of precision, and that rainfalt data are often the only data
available. Neverthgless, rainfall data reveal fitle about the effects on people. This riticism can
also be levied af attempls to define drought in purely hycrological terms {e.g. Faure and Gac
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1981). Sandiord (1978} recognised this problem and suggested a more appropriste definition of
drought:

=4 ... shorlage of some ecanomic guod brought about by inadequate or badly

limed rainfalf.” - : : LT : _
. Some -wiion of a reduction in water supplies is essential to the Jalindion, but the variability of the.
climate in and lands suggests that the use of raimall along anw .- paricular the use of annual
totals is guestionable. As the majorily of the population is often involved in subsistance
agricultiure, an appropriate definition of drought would focus on.the deficiency ol maisture for
crops. 1a. an agrcultural definition. Krshnan (1973) repored the U.5 Weather Bureay definiion
as, :

“# period of dry weather of sufficient length and severiy -» cause at laast partial
crop fallure.”. .

Agnew (1882, 1987 and 1288) developed this approach in the Sahal by monioring s0il moisiurg
deficits, but what is really needad in the present context is a definition of drought that refers 1o
the process of desertification or land degradation: under what intensities, duratiens and timings of
moisture condifions does the land become degraded 7 The ierm “drought” needs fo incorposate
a measure of the effectivaness of he cimate for a specific purpose, be it tha mainlenance of an
ecosystam, or of herds. One should be able to define a "pastoral drought™ or an “ecosystem
drought* or a "millet drought”. Drought would then be defined in 18ms of land use, and il follows
that if the land use wers o change, the frequency of drought would also change, without a
necessary change in cimate. Misunderstandings of the real meaning of "drought™ can be seen o
be the cause of much of the confusion about the crisis in drylands. The question now pecomes:

has the climate changed, or has the occupation of margina! Iands changed ? "

. The widespread incidence of drotight repoitéd dbove could therefore be a rasult of changing land
use: it may simply reflect increasing occopation of the ‘semi-arnd lands. i could also, oF course,

: - “roflagt deslecation of the: envirgnment lhreugh a reduction iny the ‘effectivenass of rainfall, by land -

degradation processes or climatic change. Until there is a more dgorous definition of drought,
claim and counter ciaim over {he incidence and causes of drought will continue, This is not io .
deny that drought is an impaortant machanism in deserlification, either by increasing climatic
aricity, or by triggering disaster on Eand that has been degraded in some other way.

3.4 EVIDENCE OF CLIMATIC CHANGE

3.4.1. Glabal Change

The evidence jor climaiic change comes at 1he global or regional level, and the discussion below
deals with each in tum. "Climale” is a slalistical average of observations over & given period,
Hare (1983 and 1985) suggests tha! we distinguish between climatic roise {shor term wealher
changes), climatic variabily (variation within & given averaging pesiod), and ¢hmatic change
twhen diflerences exceed noise and variabifily). Climatic fluctuations are then shor changes (a
faw decades) after which condilions return {o the former average state. '

Evidence that the climate of Earth has gone threugh several changes in recent geological ime is
reviewed by Grove (1977). Lamb (1877), Ofiver (1873; 1981). The last major climatic change was
the increase in temperatures which started 15 D00 years ago (McElroy 1987) and was associated
with {he disappearance of the ice sheets about 10 000 years ago. There have then bean five
periods of cooling during the last 10 000 years, superimposed upon a gradual global warming.
The last cold period, the "Little ice Age”, began in the 14th century and continued unlil the late
19th cenfury. Since then average temperatures in the norhern hemisphere have dsen by aboul
£.5° C (Lamb 18733, 1874; Kellogg 1978}. This percd ot warming came fo an end during the
20th century (Perry 1984). It was followed by a sharp decrease in temperature. Hare {1285)
singested that a sharp decrease of about 5% pocurred in the Eate 19305 {Hare 1985), though
Perry (1984) reported the dacine to be only about 0.06° C, and 1o be clearty evident only by the
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1960s. This was foliowed by a relurh 1o a warming trend in the 1970s, There are insufficient
climatic data to conclude whelher these changes are fluctuations or climalic changes. It is notable
howaver that 20th cenfury changes have been mgmflcantly greatsr than in earﬁer historical fimes,

Lot Slale s wsestier fhwad meaed Saab aeeen oo oo iy Lo
<1 Alle a3lrhrid it IO u.--: cHOTE e L !__n_;-; |"" f'

Analyses of global crmatm chanrge tend o use temperature data because it is mors spafially
homooenscus than ramfall. Rainfall dats is best examined at the continantal or smallarseals
Moast of the examples balow are taken from reporis by Milas {1983) and Hare {1983; 1984a;
1824b).

3.4.2. Asla and Australla

In 1902 dmught savaged hends and crops in Australia and there were dry spells during 181215,
1263-87 and 1972. The worst drought in two centuries ended in 1983, after crop production had
fallen by 31% and farmers’ incomes by 24%. Rainfall was half the normal amount and some
areas experignced four years of drought. Dhar &f af [1979) and Krishnan {1979) noted the
irequency with whick droughts in India and Australia coincided (1965-67 and 1972-75). Vines
(1988) found a number of ¢ycles in Indian rainfall and bslieved that they could be explamed by
sunspot activity {see 3.5. below).

3.4.3. Latln America

Northeastem Brazil has just faced its wors! drought since 1583. Rt is éstimated that 10 million oul
of a population of 24 million people are deslitute, and 1hat 50% of crops have failed (Hastenrath
ef al 1864; Brahmananda ef &l 1886; Hall 1978; .and Times 28/3/84). In Mexico in 1882, drought
cut- agriculiural production by $2% and 8 mitlion tonnes of staple foods had 1o be irmperted, :
costing 5 1.6 billion. Bokvia has also been struck by its werst drought this century with drasttc
Ins:sas of: Iwastunk ;Nmmk.zu%was* and nmpa {Econanusr 6-4-1953], L -

3.4.&. Africa

Glantz and Katz {1987) reviewed the impact of drought in Africa, and listed 13 countries that had
been affected in 1986. The states of southern Africa have been struggling inthe 1880s, including
Zimbabwe {(where the 1983 harvest was only 2 third of that of 1880}, Botswana {rainfall halved},
and Mozambigus {rainfall lowes! in recent history). Even technologically advanced South Aftica
had to impor cereals in 1983 begause of the drought, which was pradicted by Tyson {1980). To
the north, drought struck Kenya, Somalia and of courss Ethiopia (Downing 1586). In Ethiopia 5
milfon peuple ware eslimated to hava been affected by 1984, and this rese to 6.8 millon by Aprit
1986.

After the 1988 1o 1973 disaster, the Sahe! zong of West Africa (beiwesn the 200 and 700 mm
ischysis) has received more attention than any cther “deserified” zone. In the eady 1970s, Kely
(1975), Lamb (1973; 1574) and Winstanley {1973a; 1873b) reported the possibility of a continuing
downward trend in Sahefian rainfall, and more recently Lamb {1982), Motha {1980) and Nicholson
{1979; 1981) have remarked upon the persisience and continental scale of the drought. In 1984
Tooze, reponed that the WMO considered that the Sahelan drought had nof yet ended, and in
1986 Sir Crispin Tickell stated:

“The documentary record for the last 70 vears shows a sight decline of rainfal
from 1955 and acute droughi since 1968, )

Winstanley (1923) believed there to be evidence to identify two types of rainfall irend in tropical
Alrfca. Areas such 2s Ihe Sahel, with & single rainfzll maximum, bad a Ingar trend towards lower
rainfall. On the other hand, regions with different cimatic regimes had trends towards higher
rainfall. Winstanley noted, howevet, that his view of increasing ardity was contrversial. Faure
and Gac (1931}, for instance, used the records of the River Senegal to suggest that the present
Sahelian drought would end by 1885, and that it woukd be followed by a wetter period, until
severe drought woukl again be encounteved arcund 2005. In hindsigh! they do not appear fo
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have been far wrong. in reviswing the avaifable evidence for UNESCO, Hare (1384) saw litlle
gvidence to support the notion of a world-wide trend of increasing desiccation.

There is general agreament that there has been a rise in global temperalures durng the Jast 100
vears. Wheihe! this will cordinue or not can only be answered bv-icamtifying the cavse for &
increase. Tre piclure for rasitall is less clear. ¥ West Africa thers is much evidence tor a :
leng-term decling in precip- atvin, a~ough the recent good years may put paid 1o this idea, >
slsewhere no clear trends aie vigib: .

4.5 CAUSES OF CLIMATIC CHANGE

Explanations for recent ciimatic changes ¢an be divided into iwo: those that invoke external
processes and those that invoke imernal onas. External processas concem changes in-the
amount of solar ensrgy reaching Earth; inlernal processes concern the distribution of solar anergy
once it reaches Eanh, either within the atmosphera or at the land surface.

a.5.1. Saofar Radlatlpn

The amount of sotar radiation recelved by Earth depends upon factors such as its shape and
size, and the distribution of land and sea. Changes in these parameters have had a pronounced
effect on the climate through geological ime (Budyke 1878), but they operate over loo long 2
time span to explain contemporary changes {McElroy 1987). The emission rate of solar radislion
is variatle over a shorter ime pericd, and one cause of this {sunspot activity) was correlaled with
droughts in Nebraska by Schneider, (1976). Wiflett (1876) considered CO, effects lo be negigible
{see below), and used sunspots 1o predict further global cooling. Nevertheless, Sofia (1984)

. eongluded that the record 6i soldr variability was too incomplets, and that inertia within the

. climatic -syslem meant thai therg was mio satisfactory rmodel 1o link solar activity and climatic .

- ¢change .over ihe 1ast century. Pittock {1983) agreed that many studies were basedon .~ :
inadequate data; but in reviewing other racent research, he suggested that progress was heing
made towards an wnderstanding of the physical mechanisms,

352, The Greenhouse Effact

The “greentouse’ phenomencn has received great media attention, with claims of widespread
cimatic warming and associated rises in sea level ("The Race Against the Clock and the
Thermomster Observer 29/1/84). The burmning of fossil fuels has undoubtediy released large
amounts of CO,, and concentrations have risen from levels of 180 ppm during the Last ice age
(Bunyard 1987). through a figure of around 250 ppm before industiiglisation {Bach 1884a), to 315
ppm In Hawaii at 1958, and reached 340 ppm in 1982. Most predictions row agree that GO,
lavels will double to 600 ppm by 2100 at the Latest (Hare 1984; 1885; Mitchell 1987), though
there are dissenters. The Royal Commission on Pollution (1984) befieved that nct enocugh
account had been taken of the absorption of GO, by the oceans. On the other hard, Bunyard
(1987) pointed out that agricullural activitles over the last 150 years had contribuled an amount of
CO, that was comparable to the buming of tossil fugls, although Zmean {197%) reporied that
others believed this effect was negligibte. Neverheless, the marked rise in GO, levels has
cofncided with the period of fises in globaf mean lemperatures of 0.5° C (Wigley ard Raper
1887). Oke (1978) demonstrated that CO, and ather gases such as mathana, 0zone and water
vapour were effective absorbers of terestnal radialion with a mean wavelength of 10 w. It folows
ihat increases in these gases in the atmosphere will resull in higher temperalures. Whether this is
sufficient o explain recent changes, and predict future conditions can only be ascerlained by
modelling.

There are now a number of these models. Bach (1984b) and Mitchell {1987) concluded that we
would experience a 1 and possibly 2° C rise in mean global temperatures as CO, concenrations
doubled. The effects of doubfng CO, were calculated by Wetherald and Manabs (1978), and of

quadrupling by Manabe and Stouffer {1980). They indicated that global warming would be most

pronounced in the higher latitudes, with eniy a relatively small increase in the tropics. Bach
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{(1984b) belaved that a significart rise in temperature would be experienced in northeastam
Eurofe and North Africa, and {hat there would be an associaled increase in the intensity of the
hydrological cycle, such that evaporation would increase in most latitudes, while pracipitation
nereases would not be as marked at [atitudes befwesn 25° N and 20° & This was agennisted
-wnifhE POl 4a1u il 4 e subrrpical high pressure Do, T

Oiiver (1981} reviewed stuggestiy - aﬂvanced by E:yson {15?3 1!-’3?4} that oraiyht in‘the Sahet
goailel B snpiainasd B ohinness In N0 BS5LSH Of The SUITORGAL THdf) ressure Zones. These are
believed 1o e controlled by ine eduator-lo-pole temperature gragients. Emissions of GO,, coupled
with air turbidities might then be causing declining Sahelian rainfall. This hypothesis does aot
however fully explain changes in temperature over the lasl 100 years and associated droughts.

The models on which these predictions were based were ciflicised by Bach (19840} and Michat
(1987) for not iaking suflicient account of changes to cloud cover or of energy exchanges with
oceans. Pery (1984) reviewed sugpestions that studies had ye! (0 separate natyral cEmatic
change from thal induced by increased CO, concentrations, and Lovelock {1987 questioned the
approach used by many climalolegists in modeling almosphesic processes. Despite general
agreemen that global warming will continue, along with a global increass in evaporation and
precipitation, Hare (1884} concluded that there was no clear stan that this would rasult in
improved moisture supplies in arid lands.

3.5.3. DOcean Temperatures
Satellte observations of coean temperalures have now allowed 2 vast amoun! of corrslation

" between these and rainfall, and a complex pattern has emerged. Glantz {1987) repened that -
Wesl African drouglhts might be related to ocean sudace temperatures in the Allantic.

.. Futhermore, the wam upwelling off the Peruvian coast, known as El Ning, appearad to coincide

with drought in the Sahe! during 1972 and 1982. Lockwood ({1584) reviewed the relalionship, {i rst
dbseread as garly-as the 1920s, between monsgon rainfall in Africa.and Asia and sea sudace -
© temperafures in the: Pacific. He suggested that equatorial Pacific rainfall was in phase with rainiall
.ower pans of Asia, such Thal changes in indian raonscon rairisi were ioliowed by changesm -
Pacific sea surface temperatures. There may also be relationships with monsoon rainfall in West
Afvica. If this is so, it wouls aliow forecasts of the Ef Nino phenomenon, and so ¢f Szhelian
rainfall, but Glantz and Katz {1987} believed that 1he selationship was still very speculafive, ~

3154, Atmospheric Dust

Ofiver (1381) suggested that the Aajputana desent in india remained arid despite rmoist air aloft
because of high concentrations ¢! dust in the atmosphere. Durng the daytime the dust reduced
solar radiation, whilst at night the dust cloud cocled rapidly to enhance subsidence of the air and
suppress rainfall, Atmospheric cooling, presumably because of dust, was noticeable following the
1815 Tambora and 1883 Krakotoa eniplions (Hare 1985), but concem is now focused upor dust
from agricuttural and industrdal activities. Middleten (1985) found that dust over the Sahel had
increased dramatically in recent years and suggestad this might be due to drought and poor
land-use practices, Conversely Qlsson {1983), working in Sudan, found no proof that dust
emanaled from agricullural areas or where land degradation hiad vccurred. Moreover, Hare
{1954a; 1984b) concluded {hat there has not been adequate testing of the hypothesis that
increasing dust concentrations coukd lead to tmore arid condifions.

A.5.5.5urtace Albeddo

Otterman {1974; 1975) showed that surface temperatures were fower over areas with fitle
vegetation because of increased surace reflection of solar racgation (albedo). Chamey and Stong
{1974) suggssied | coMpler mechdnisi, wiicn hegan when ovengrazing ad to higher surdace
albedas; this in furm reduced tha amount of enerngy absorbad by the atmosphere and this
proguced stable air masses, which decreased rainfall. Lower rainfall led to desiccated vegetation
and this completed a pesitive feedback, producing even Xrwer rainfall. Unforunately, this modsl
toock no account of advected energy from other regions, nor of the effecl of lower evaporation
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realfimed by recent studies, and that desiccation was further enhanced by declining soif moisture
contents {Hare $983; 1984a; 1984b). It appears that in arid lands much of the raintall comes teom
re-gvaporated rain, so that declining scil moislure acts to intensify drought. Changing albedo
through land degradation could then be the trigger for climatic change ieading o more arid
condifions. Nevarthalass, there is still a lack of ev '.r 3 1o show that this is aciually happening.

3.5 CLIMATIC CHANGE AND DESERTIFICATION
'n order 1o predict fulure cimatic mnditions one needs l;:-:

1) Collect sufficient observations to iflustrate spahal and lemporal variations.

2) Establish trends and climatic changes. '

3 Identily causal mechanisms.

4) Develop models that can predict future changes.
Unfortunately there is a paucity of data in dry lands, despite atiempts by the WMO {reporied by
Rijks 1980) to improve the siluation. Macdonaki (1286) noted the similarity of news stoties which
appeared in the early 1970s, and which lad to claims of global cimatic change. And yet there is
still no claar evidence from sither models ar records of a world-wide increase in aridity (Hare
19843a; 1984b): One reason is thal it is difficult 1o establish trends and change in such a variable
chimate. A comparison of Nigerien rainf2ll provided by Hare (1984a) in Figure 1 with observations
trom stations in the same sountry in Flgure 2 reveals the lack of a clear pattermn of change.

. There is more uncertainty over the causal mechanisms of recent chmatic change, ‘and whilst

- gophisticated modets have been produced, they do not yet give refiable and detailed predictions.

“Desgite the growing evidence that global mean temperatures will rise because of the o
*greenhouse” effect, t has not been conclusively proved that pecple can so easily alter Earlh's
climate. Temperature changes aside, WMO {1983) maintained that it was unfikely that CO,
concentrations had any effect upon increasing ardity. Changes in solar emisslons might _
accentuate changes, but the effect of dust and any relationship with sea-surface lemperalures
wers unclear. An increase in temperature would result in a fise in evaporation rates yielding more
maisture to the aftmosphere. There could be a comesporking increase in precipitation, but

. precisely where it would fafl and the effect upon the subtropical high pressure bett remain

Lhoertain.

Those who are interested in desertification are more interested in the inddence of droughls than
in giobai cimatic change, even il droughts do rniot in themselves cause desertification, The
interaction between drought and deserification operates in two ways. Drought can precipitate land
degradation by reducing water supplies in a system thal is already imbalanced through
overexploitaion. Land degradation in tum may contzibute to drought by feedback mechanisms
involving surface albade, soit moislure and possibly dust. '

3.7 CONCLUSIONS

1. Deserls can be created by absolute reduction in rainfall or by a decline In its effectiveness,

¢ swer effectivengss in tum can come from an incraase in evaporation or surlace runoff, among
other things. Ciimatic change is therelore a possible cause of dasertification, and it is ceriain ihat
the 20th cerdury has been a period of global cimatic change. There.has been a marked warming
in the northem hemisphere since the attributed both to natural causes {sunspal aclivity) and
interference {CO, and air turbicdiy}. These changes notwithsianding, there is no evidence thal
globat climatic change has laad to an expansion of the arid areas of the world. in the short ter,
cimatic change can be ignered, but the results of cimatic change research should be monitored
for bng term implications. - :

2. Drought has been widespread in the 1580s, even though the concept of drought is poarly
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defined: it can ba either a metearclogical, hydmlogical or agncunural phenomencn. The relaion

h:mh_r:.gn r-lrnnﬂh!' -aru-'{ r'm:-:-r“ ﬂhﬁn in mmad alooe 8 ;-;5-'-‘ DAy Toaamt .*:.—,.-g,-;;.‘i.'::: Soaivae FECRCLET 13

retalionship heiween waier suppl"es and land aegradatmn and ‘would hava to be sl:gl{l‘ly“dfﬁerem
in each regmnal context.

3. Tne concapt of drought should not be conlused with that of ardity. Grought ts a penod of
abnormally low water supply for 8 given purpose, while aridity is a climatic Jerm depending on

© avarage atmospheric condifions. Because the average is difficult to establish in desert-like
enwvironments, increasing arndity can only be detected it it is a majar change (and with a long nun -
of data). Increasing aridity could show up as an increase in the frequency or duration of droughts,
but such an analysis depends upon the definiion of drought. Bacause droughts are frequent in -
arid lands, owing to the variabiily of the climate, climatologists have found it difficull {0 discover
whether the sevenity of droughts is increasing and, if so, whether this is a "natural’ osclliation of
the environment or a secular change to more and conditions.

4. Whilst droughts do not in theinselves cause desedilicalion they can aceelerate the process in
areas where natural resources have been overexploited. A posifive relafionship is believed to
exis! wheraby land degradation intensifies drought through increasing aledo and soil desiccation.
Once stanad, the deganeration of the environment could therefore confinue and aven accelerats.
There couls then be scope to alleviate the effects of drought, by controlling land-use aclivities,

5. The increased use of diy lands means that drought is more common, even without & climatic
change. This.is because any useful definitioh of drought is one that includes an idea of what the
land is being used lor, but it is also because of changing percep{mns of vanabfiﬂty of dry
emrironmems

6. It shouid not be assumadthaidmughtan&des&mm.atmn ate the. cornmor ot of al cn,: lands.
Diry lards are-diverse in terms of their land, dimate -and guliute. The causas of (and hence the
suhmnns fon) drought and dessedification tlrﬁer fmm dr}r land fo dry land,
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CHAPTER 4: RESILIENCE AND VULNERABILITY

" 4.1, INTRODUCTION

Tha chara~ enstic of dry lads that mak s {hen, specially vuinerable is the slowness of recovery.

Water is nol available to re-weather rock and reform seils, except slowly and in lew places; of 1o

wash away saits once they have accurmulated; or fo encourage recolonisation by planis once they
have been removed or damaged; or to enceurage ike huild-up of organic matter in the soil.

This Chapter describes the characteristics of dry land environments 1hal affect their resilience
under different forms of land use, and ths ways in which 1his resilience can be damaged. It
concentrates on scils, becavse we bsfive 1thal damage to scils is the most important way 'in
which resilience is impeded. : . - .

42, SOILS

Twao distinct types of dryland landscapes have iwo ditferent types of resilience and vuit‘lerabiliti.r:
those jormed by the wind and those fermed by water.

4.2.1. Landscapes Formed by Wind

‘49 1.1, Active sand dunas in very dry deseits are a considerable threat to some gases, but
the threat is seldom 2 formi-either of desedtification or of fand degradation. Dunes are burying -

- pasis- gardens in Saudi Afabia (Hunling Surveys Ltd. 1877), in Algerda, and In maay oihieracas. -
Dunes awe aclive in Hiese environments not because there has beén interterence, b because.
there is too fttle raintall to. support plants, a-plentiful supply of loose sand and & strong enough
wind. The dunhes can be controfied, but this form of emvironmental management in extremely and
deserts is not relevant hera: the dunes are not a consequence or a sympiom of damaged
resilience. Moreover, the damage they infiicted is not nearly as great as most of the other
problemns we discuss here. :

4.2.1.2. Stabllized dunes, on the other hand, are an impostant resource in sami-arid lands and
are very vuingrable. This kind of depasit covers about a third-of the surace of mosl the majoy
semi-ard regions of the warld. They were formed in arid phases of the Pigistocene, and bacame
vagetaled when rainfall increased.

The soils on stabilized dunes provide the basis for a high proportion of animal and plant
production In many and lands. In the Sahel and Sudan (Grove and Warren 19€8). in sermi-ard
{ndia (Dhir 1977) &nd in Austrafia (the mallee soils Wood 1284), many are urder cuttivalion, In
North America and the USSR, most are used as pasture (e.9. Waren $976). They are usaiul
snils for many reasons. Infitration of rain is fast, and this and their depth contribute 1o their high
available water capagcities. {Because this behaviour is so unlike that of sandy soils in wetter areas
it is known g5 the “reverse texture” effect - Hillel and Tadmor ¥962.) The uppermost haszons dry
out after rain, and this prevents the loss of water from deeper laysrs {Agnew 1982). These
properties enable sandy soils to support more vegetation than maost finar soils. They are also
easier 10 cullivate, especially with the hoes and simple ploughs that are used by poor tammers.
Their slightly acid nature is ideat for ¢crops like groundsmuts. .

The earliest reports of desertification, by Aubreville in Niger (1949), and Stebbing in West Aldca
{1935} and Jater the Sudan (1953), were of damage o these sandy soils, and the most
spectacular examples of degradation in media accounts are taken from these areas. We give
three specillc examples: .

1. Sandy solls are liable to damage by grazing animals, as was found where bare
~plowouts™ developad in the Nebraska Sand Hills alier heavy grazing in the
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1830s. How much this was 2 threat to the susiaingbility of ranching is hard to
gauge, because the blowouts laler apparenlly grassed over {Warran 1978}, The
resilience of these suils under grazing dapends very much on the type of grazing
rEGI!TIE an:d the 'I‘IJ'!‘.'!IF‘ of UPﬂP!HHnn the Mabraeks Sand Hille ara cavarsd by .l'l!'"_'n.‘ﬁ.
. ant grazes oy cattiz 1vom highly capitalized ranches, and S0 may have DECOms
spacially vulnerable in the agrcuftural Gepression of the 1930s. With difierent
types of vagstation anri dflerant grazing regimes, the degree of resiiience differs.

2. In the Negavw/Sinai bowier area, which ae used far nomadic graring by
bedouin, and where e vegetation is a low woody scub, Oftarman (1874),
Warren {1984a) and ‘Warren and Harrison {1984) all noled that the vegetation
cover rapidly recovered on areas of stabilized dune terrain thal had been fenced
off from ¢razing. This suggests that the soil water-holding cagracity and seed
sources had not beer damaged, even by six millennia of bedouin grazing. This is
probably because the Ioose upper soil relained séeds, because there was litle
runaff and o little water ercsion and Decauss trampling by stock had inflicted
much less damage than on finer soiis. Only small areas had sifiered dune
re-activation.

Most of the re-activated dunes in these and other examplas ogcur only in vulnsrable praces fike
ihe tops of old dune ridges, which, in most cases, are the least valuable pastures. More
important, this and olher evidence suggests that these soils are quite resilient under geazing up to
a fairy distinct threshold, This threshold may De at about 35% wegetalion cover, which is the
point at which sand movement by the wind begins in large quantmesl and where dunes can
again become active {Wasson and Manninga 1986). -

The existence of a threshold can be inferred from the wark of Ahicrona {1¢88) and Hellden
{1978; 1984).-on stabilized dune terrains in central-Sudan. They found that patches of aclive
dunes in extensively. cultivated-and grazed country. had aneither expanded nor coniragted between

- . the 1950s and the 1980s. This wias despite incraases.in the human-and arima! poputation, and

despite 2n increasingly severa drought. This Sugbests ot the tne hand that, once beyord the

+ threshokd, piars fingd il ciffcult 1o 1e-esiablish, ard the-dunes continwe to e mobiie: Le. that
resilience has than been severely damaged. On the other hask!, the evidanice alst suggests that
vegatated sandy sofls are quite resifient even under intensiiying pressure: the threshold of
duna-formation is not often passed. This could have come about in two ways. First & posilive
fesdback process may have prevemted dung expansion: once an area had bean denuded o a
point nzar the threshold, animals would find low retums from grazing thare, and the grazing
pressurg would gase. The threshold would therefore only be reached in rare dry seasons and oh
specialiy vulnerable sites, as the dry lops of andient dunes. Second, it could also be that, alter
heavy grazing, unpalatable plants colonize the area faster than it can be converted into dunes.
This process of “green desertification™ has been referred 10 in Chapler 2, and will be discussed
again below.

Because they are such an obviotis manifestation of desertificafion, vast sums of money are spent
in trying 10 revegetate reactivaled sand dunes Bke these {see above). Yei, if our analysis is
correct, they may be rather tonservalive teatures of semi-arid envirenments, and may be
damaging anly the least valuahle pastures or tialds. There are places, of course, whare sand
dunes threaten villages, wells or irdgated gardans in semi-arid areas when the cost/benefit ratio
of reveqgetation tay be positive. But very olien revegetation is mere replacement aclivity,

Cuflivation s & much more serious threat fo sandy soils than grazing. In most cuftivalion systems
al the natural vegetation is removed, ang resilience can be drasfically diminished. A graphic case
of wind erosion on sandy arable land in the recent drought in Sudan was described by tbrahim
{1978), though in gther parts of central Sudan the traditional "gum arabic rotation”, in which tree
sturnps-are @it in the Tiekds, helps 1o conserve e s0il {Uhapter 5). Wind erosion has aiso
occuired on wheai fields in fhe maiiee tands of Australia (Woods 1984), and in the cultivatad
stabifized dure couniry of Rajasihan in india {Dhir 1977). It is probable that erosioh has infiicied
serious damage 1o the resifience of these soils: it has been observed that the upper hovizons of
scils on stabilized sand dunes conain more silt and clay {and therslore potential terfility) than
fower horizons (Pye and Tsoar 1987), and they also undoubledly contain mura a:garu-:: matier. i
is these upper horizons of course that are the first 1o be jost
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Sandy upper soils esually allow rapid infilivation, and do not readily Jorm crusts (as do loess
sgils), 50 that erosion by water is rare. However, on some oider dunes, "texiure-contrast” soifs
have developed, and when these erode, serious problems can occur (Br<kman and Coventry
198%) M more detailed discussion of soil erosion on 1exiure contras: s ' is givan below.

4.2.1 3. Loess Solls are the most valuable on Earth, and suppost . tugh propertion of world food
production. Pye (1987} has recenrty and very adequately reviewed the lilerature these deposits.
Most loess, fike stabilized dunes, is a relic of drier condificns in the Pleisiocene. The deepest
depo- s are derived from ancient glaciat sediments, as in the central and eastern Asian dry
lands, especially in China, and the most productive of these are in *he sub-humid mther than the

. semi anid landss (in the Midwest of the United Staies, central Euvore and the USSR and patts of
China). Nevertheless there are significant areas of bess in the dry parts of these courntries. The
loess on the margins of the wame-deser!, as in southem Israel is genaraly thinnar and less
gxiensive,

Scils on losss are deep, hold water and nufrients well and are easy to cultivate. They are
resiient under grazing to quite high stocking favels, but can then suffer damage 10 their striciure
by trampling, and expasure 1o wind and water ercsion. Under cultivation, the rate of wind and
waler ergsion on these seiis can be very high indeed, though whether this is & danger to
resilience is debatable. Loess soils are {fable fo wind erosion in the eady pad of the year, when
crops are slill low and provide #ttle protection. Sail erosion by waler is usually much faster than
that by wind. The highest erosion rates (by water) on Earnth ocour in the Ghinese loess Jands,
where rates of 34.5 x 107 tonnes km™ yr' have been recorded (Dedbyshire 1973). Loess solls are. -
specially vitinerable in this respect parly because many of them c¢an form  crusts under raindrop
impact (Willlams and Allman 1969}. The cfust seals the surface and prevents infiltration, so that

- water runs-off first into rills and then gulies (Nir and Klein 1974). Though they yield less =~ -
‘seditnett than bare fields, the gulies in kess.are steep-walled becanse of the mechanical -

. ‘properties of tha loess: and can be very deep {up 1040 m in pas of China). Because of thig.~. .- .

“they ¢an be very serious impedimants to culivatioh.

Despite these dangers, the great depth of friable loess in many places means that koess soils can
sisizin very high rates of surace loss without much loss of praductiity, or threat 1o resilience -
excopt in {he very long 1erm (Larson ef L 1983, Held and Clawson 1885} Deep gullying is the
oniy serious problem. Moreover, erosion can fairy simply be countered by careftd cultivation
techniques, and the economic importance of these soils means that they are Iikaly to receive
Intense attention froem soil conservation organisations, if and when erosion bacomeas a sedous
threat to productivity. '

4.2.2. Landscapes Formed by Water

Spils formed on landscapes shaped by water can be divided ime three distinct groups: on stesp
and gentle valley-side slopes and in valley bottoms.

4.2.2.1. Soils on slapes above about 7 cover a high propartion of many semi-arid landscapes
{for example in the westemn Uniled States), tut {hey have itle value. They are almost ail thin ‘ang
coarse, first because of the slow rate of weathering in the absence of water, and second because
of rapid, if episodic, erosion by water in 1he absence of an adequale cover of planis. Their
thinness and coarseness maan ihat they ¢an hold otlle water and few nuirienis, and very few are
culivable, . i

4222, Solls on Gentle Stopes In sami-ard tandscapes, there is a characteristic, abrupt

contrast between the virlual absence of soil on steeper slopes, and deeper soils on gentler ones,
Soil erosion is thought by many authorifies to be & very great threat to these genlle slopes. Soil
erosion is a sedous problern on any sail if the rale of erosion exceeds the rate of soil formation.
In hot wet tropical areas the rates of both are high, but in seimi-arid areas both are probably low
uncler naturak conditions (Walling and Webb 1983}, If erosion iz arlificially accelerated by cloaring
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the vegetative protection, the rate of saii formatian cannot keep up and soils are lost.

There are additional problems with soil erosion in semi-arid areas. On these gentler slopes, as on
- aliuvigl fans. there is bften sufficient danth of lnase matadal for coft Rarirans 5o fams, 800 ias oan
Cr&aie S0HS ingi are very viinmrabie. -

The uppar horizens are the most vulnerable, and are especially vafizable in semi-arid goils
DECEUSS thsy GaOmain & inuGi nigier propariion of the tolal soil nutrient supply than the upper
horizons of humid seils (Charley and Cowling 1968). Nutrients are generally vary quickly cycled
through dry soils, 50 that they seldom penetrate deep into the profile {(Noy-Meir 1979/80). The

ioss of even a thin layer of topsoil therefore means the loss of most of the nutriants.

The tine-textured soils in gentle water-formed {andscapes hold much less water available to plants
than ihe sandy or dusty sandy ones of wind-formed soils {Hille! and Tadmor, 1962). When plots -
on these soils are fenced off apainst grazing, there is viually no recovery of the vegelation
(Evenari, pers comm.}, suggesting either that the scils were always poor, or thal their upper
water- and seed-holding herizens have been kst by erosion. The erosion, if it had occurred,
would have come about because of the activity of grazing animals. Damage is concentrated
~where grazing animals trample the soil in paths to favourad spols and in zones round them. The
favoured spots are places like dry channels where animals spend the night, and ponds and wells
(Pickup and Stafford Smith 1987). :

- The deeper horizons that may be revealed by the loss of the topsoil can create severe problems.
In the natural state these desep hosizons are pars of “texture-contrast® profiles: an often thin,
friable, water-holding upper soil overlies a dense, impenetrable lower soil. There are severaf types,
of these horizons in semi-arid areas: enriched in sat, ciay, carbonate, or iron and silica {Cooke
and Warren 1973). These lower horizons have very feriility and water-holding capacity, and if the
are revealed by erosion, can reduce sails fo uselessness. Beckman and Coventry {1987) o
mgintainad that many-solls in arid -‘Australia were of this character, and this is tare afso of other
- paris of fhe dry world, In dry -paris of isragl-safine subsoeils can-be incovered by erosion (Dar ef
&l.-1961), or gven by deep’ ploughing (Noy-Meir and Selgman 1979}, Beckman and Coventry -
argued that, so far, erosion had merely eaten into the 1opsall; when he subsoil began 1o be
revealed, very serious problems would suddenly become apparent. ' S
A useful method for evaluating the resilience of this type of soil was developed by Larson af &f
(1983): they plotted a production index against depth of soil dost. On deep loess soils there was
no loss in productivity even after 100 ¢m of soil had been lost, but on lexture-contrast soils, the
production index could go to zero even if only 75 ern had been eroded. On this sacand type of
soll, there would have been a real and very permanent joss of residence, and i such a logs were
10 occur in an add area, it would probably amouni to daeseriification, for few plants could colonize
the exposed lower hosizom.

“Dryland safling” 1s a serious problem in parts of the Australian wheaibett and in parts of ard
Canada (Woods 1982). In West Australia the process is thought to be triggered by the cutting of
the original sparse woodland. The consequent decrease in evapetranspivation allows waterdables
to rise, and brings mildly salty groundwater within capillary reach of the surface,

4.2.2.3. Solls In Valley Bottoms. In at! dry the lards the mosi biclygically and economically
praductive scils are in valley bottoms. Many authorities have pointed 1o The enormous contrast
between the barrenness of most of the dry landscape and the lushness of bfe in these sites, and
hava given it as one of the main characteristics of and ecosystems {see bekwl. Even at the
smatiest scale, the firsl order valley, there is dways richer plant and animal lite- in the valleys. On
the vast alluvial plains like those of the Murray-Darling, Indus, Ganges, Nile, Euphrates and
Amu-Darya, fush natural growth was confined to zones close Lo rver channgls and their cutotis
anG backswarnps. The contrast in productivity now extends across the plains, maintained by
asiificial irigaiion. Higher productivity arises mainty from the waler that is fed onto these sites, but
it is also g function of the dapth of soil, and the mutients brought by the water.

Valley floors are generally gently stoping, so that water erosion is not a great hazard. Moreover
the soils, Rke loess solis, are dsep, and able to withstand considerable loss from the surface. The
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two major hazards 1o these soils are waterlogging and salinity. Faw tmigation systems have
escaped these problems. The costs of salinily in Australia are estimated at $A 93 million at 1982
prices (Jakeman &f af. 1987). They are major, natlonal problems in :he w.rast irrigation Sysiems of
the westem Indo-Gangsic plains. _ .
. -A measure of the .gencusnass‘a{ salinization is ﬁs-pe:sistence‘ The hazard has existed since the
. earliast imigalion-schemes in Mesopotamia ;Fowden &f af 1981). and land salinized then has
ramained a zalt deser to this day, for exarnt:rle e Lower Diyala area in frag {Mitchell 1859).
Pars of the grandiose schemes built in India in the nineleenth (Whitcombe 1872) were rapidly
salinfzed and rapidly became barren salt desarts. Words for the various fypes and dagrees of
salinity ferms are well-wom pars of the lang.ages of these arsas. There is lille prospest of
reglamalion once an area has been thoroughly salinized.

Both safinization and waterogging are & conzequence of rising water tables. Waterdogging oncurs
when water tables enter the root zoene and inhibit growih. Salinization may follow: when 1he water
tatide is high enough, there is capillary fise to the swface, and water evaporates, leaving ils load
of salt. The satt inhibits plant growih by disturhing the osmolic relations in the rool zong, Cther
problems associated with salinity are alkalinity and toxicity.

Water tahles usually rize in a spectacular fashion after irdgation begins. Rises of 15 min 20
years were recorded in the Punjab adter the inception of the major schemas in the early part of
thiz century (UNCCD 1977). The water comes from many sources: unlined canals; spillzge of
surplus water; and over-irfgation of fields as a result ol many processes, but often because of
poor knowledge of crop water requirements. In the Pakistani Punjzb, at one fime, of the 103
mifion abre feet of water entering the hBaJ:I ul‘ one of the canal schemas, only ?2 reached the
figlds {UNGDD 19¢7).

. Salinity am:i waterlogging are not sudden-death problems: they bath causa da::llrﬂng produciivity
well shorl ot completely efiininating ail economic cropping. Walerogging is 1ke more immediaie of

‘the two hazards fo irigated crop production: in a part of New Soulh Wales it was estimated:that - o

waterlogging catised losses of $A 10m yeariy while salinity lost only $A 4m - i fotal 16 % of
total production {(Grieve 1987). Nevertheless, ihe techriology of managing waler:ammg s sirmle.
though it may have 2 low cosihensdii ratic.

Salinization is @ much more seficus and long-lasting problem. Grieve esiimated that salinjty could
affast 0% of Australian imigated Jand by the year 2000. This is a very sefious threat, for irigated
lard he elaimed, accounted for half of Australian food production. Salinily is also much more
expensive and tachnically difficult to efiminate. On site, safinity can be treated by spreading
gypsum, and 1then by flushing the salt off the suiface or through the soil to ditches. A mush
higger problem is the knock-on effect, in which saline waler iz passad from one field 19 the naxt,
in other words when the problem becomes a communal rather than an individual concern. The
salnity that accuemulates in upstream dralnage waters s handed on to the irfigation water
downstrear. Safinity has been rising slowly in the Murray-Darling system in Australiz from 1.3 to
3.6. miligrams per litre per year {Morton and Cenningham 1985; Smith &f al. 1983}. The actusl
rate of increase is difficult jo predict because it depencs on many faciors: the rairfall and raindall
distribution, water-use patiems; drainage praclices ete., but there i litile doubt that it will continue
to rise (Jakeman ef 2l 1987

There are ways in this knock-on hazard can be managed, and the debate about
them is irdense in countries like Pakistan, which utterly depend on irmgated
agriculiure {Michel 1972; Mamey 1982). One method is fube-wells which pump
down the water-table. These also provide more walar for irigalion, either (Erectly
or by mixing It with canal waler. Bu! tube wells, il deep, may draw on saling
ground-water, and deep or shallow, they increase the circulation rate of water in
the system, and so speed up salinization by allowing more evaparalive loss.

A second method is field drains. Draing have the advaniage (hat lhey do not tap
deep saling ground-water, but they must fegd inlo master drains, and these are
expensive, and take up large areas of 1and. Bolh sysiems produce water that is
mote saline than the river water from which it was darived, and this "returm How™
nesgds vary careful management. The system adopled in the Murray-Dading basin
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is 10 hold the saline drainage waler in reservairs for release to the river only at "
high flows, when it can bé diluted (Jakeman et al 1887). Nevertheless, this
methed, fike others, can only increase the salinity of waters downsiream. in many

rmoln i rlaladioes oo Sy it BB e Pl e e
lmﬂ:ﬁ i sestoroo Hn.r szw QT Dalal andqantihe Al SEy-DiaThinyy Srmnssis

- are now {aiking of ‘ditct s ¢ Wil move the sdfine waler fight-out of ihe basin; . . . .
gither-dirécily o the sau or i graat evaporaling ponds in The desert _ o oo

Al o7 1hese mathods incrgase the costs of irdgation, and may, in some areas, remove what fille
economic advaniage it possesses {Heathoote 1886). Irdgated agricutture, it appears, must wn to :
stand still. i

4.3, GROUNDWATER:

One of the more spectacular agditions to dry landscapas in the fast two decades has bean
centre-pivot irigation, most of i ted from deep ground-water. The schemes have profiferated
across the Mld-West of the Uniled States in a fashion that took planners quile by sumprise
(Chapter 6). The circles made by Gente-pivols even appear at hyper-arid Kulra in Libya. These
schemes, often on deep sandy soils, are not in great danger of salinization, but most arg
ephemeral They are “mining” ground-water faster than it is being replaced. The ground-water can
be dated by carbon fourteen metheds, and in many areas, it is found to be very ancien!. Even if
the watar is very ancient, there may, of course, be vast supplies io be tapped. Thiz may be the
case in the "New Valley" in Egypt, where ihere has been a vigorous debate aboul the use of this
" Kind of water. But howevar large, the remurce is cleady not resilient, and the schemes are not
sustamable

“Theugh unsustama&le doep-wall mganun stould amuse a diﬁerem Kind of fesponse frnm '
anvionmentalists than most of the other problems-.of the dry Sands, Deep ground-waleris a
nonrrefewable rescurce, rmamnwahleﬁnaﬁhssﬂmvegﬁtﬁmn “The call should be-for
careful iming of use, and a plan for when the water inevitably nuns cut. Many ©f the operators -
who invest in deep-weli ingation are well aware of the short Efe of their projects. Most leave no
harmiirl effects when they are abandoned.

The demands on ground-water for livestock are usually ITIE:IGI'I smaller than thase for irmigation,
and few groundwater supplies are threatsned by wells for stock.

A very hefty demand on ground-water comes from urban settlements, and here too there naeds
to be a recognition of the fife of the rescurce. When neither ground or surface suppiies are
sufficient tor urban areas, as In many of the cil-ich geunitdes of the Middle East, there has been
recourse, on 2 vast scale, to desalinization of sea water. This form of watar-SUPP[Y depends on
the supply of oil, and s canalnly not sustainable in the long-temm,

4.4. VEGETATION.

4.4.1. Distinctiveness of Dry-land Vegetation

Cry-land vegetation, like dry soils, is sparse and patchy. In tiny. palches in hollows and valloy
bottoms where thers is watez, high temperatures and long hours of sunshine there can be
2bundant growth. The contrast between the sparsest and densest vegetation is much grezter than
in mesic systems (Shmida et af 1986). These small verdant pockets are crucial to grazing
strategies: they play eritical rates even in good fimes, and in extremity they are a vital standby.
Unherded catife in central Australla congragate in these spots, partly for shade (Pickup and
Stafiord Smith 1987), and in poorer pars of the world, herdsmen seek them out. The pockets,
finy as they are, supply by far the grealest proporlion of grazing.

Ory ecosystems, according to Noy-Meir {1979/80) are characteristically pulse-response systems:



rare pulses of rainfall activate an otherwise dormant system, and a low-ntensity, rapidly -
attenuating wave of activity passes up the feod chain. Besause secondary producers must adjust
to the poor times rather than 1o the rare good times {as in lact do many farmers), there are nat
awa's encugh secondary prodicers to make use cf the pulse of primary production after a
rainsiorm,. an-: fittle of i is censumad under natural.conditions. This means thal graziers, by

mair'~ining r.+bility, can ofien make use of primary production “~at would go It waste ind ' -

natural system. This is ane f the reasons why nomads ¢an ac  illy make mose oui of a
semi-arid ecosystem than either natural grazing animals or-ranc g systems (We-;ern 1882},
Another reason is that nomads depend on milk rather than me:. fur their enery.

a.4.2. The Effect of Grazing.

Matural vegstation is adapted to grazing. In ard and semi-and Audralia, Spinitex grass (Triodia
basedowi) has evolved with grazing; it developed gritty leaves to resist grazing, and ils predators,
including the red kangaroo, concurrently evolved teeth to deal with the texture of 1he kaves.
Plants in the Middle East, where most domestic stock come from, similarly evoived alongside
these animals (Nyerges 1882). I can be assumead that these naturally grazed systems evolved to
deal with an emratic environment, especially with endemic drought; they had high natural
rasilience. Severe drought, flood or fire may have destroyed vegetation in some places for some
pariods, but re-colonization was almost always possibla.

Any mevement away from the “natural* state would alter these systems. Even the withdrawal of
grazing would encourage some angd not other species; control of fire would do 1he same. The
change from natural to domeslic siock, though not the most drastic shock, is the most
widaspread of the changes these syslems have suffered, and they have besn adjusied in many
ways to grazing ard browsing, consumdion of waler and salt, and trampling. The changes are not

necessanly lor the worse. Heal damage . cocurs L_lm;ler distingt sels of cirgumsiance.

_Grazing-can aﬂer'a number of characleristics. of Ratural pasiures: bicmass; p’m:mtwnyspemes .
composition; plant genetics; and resitence. L L T

4421, Biomass and Productivity Grazing is an interacfion between plants and animals.
Co-evolution of piants and animals has preduced many plant species 1hat react positively to being
grazed. The main model of & giazing system In sami-arid pastures (Noy-Melr 1974; 1975; 1978)
takes this property as the starling point. It is assumed thal, if a plant grows in size beyond &
certaln point, it begins o “sel-compete™ leaves and stems begin 1o cast shade upon themselves,
and roots begin to compete for water and nutrients. Above this point, therefors, the rate of growt
of the plant slows down. Below the critical point the plant is siill growing quickly. :

" 1f the rate of grazing is at a levet where the plant is at the maximum growth cate, then there is a
- positive interaction between plant and amimal, At higher or lower rates of grazing, the plant is at 2
sub-optimum growlh rate, so that pasiures can therefore be optimally, under- or over-grazed. The
optimally grazed pasture is probably well removed from the “pristing” or “climax” stage beloved of
earlier pasture analysts {Clemenis 1924). An optimally preducing pasture is a pasturg with low
plants, which in dry conditions are also probably in a better condition to survive droughl than

taller plants. ' . .

It is in the pastoralist's interests t¢ ensure that his pasiures are optimally grazed. In southern, dry
Israel, several measures of animal productivity are higher on moderately than on lightly grazed
paddocks (Tadmor ef ai. 1974). But the grazier is may not even be committing an irevocable
mistake by grazing his pasture at a sub-optimuem rate (Noy-Meir 1978), A not too heavily grazed
pasture could recover i left 10 do so. The important {hreshold is what Noy-Meir called {he “safe
limi™ 1he point beyond which the pasiure is so badly damaged that it cannot aasity recover iis
productivity. Even then, if the upper loose soil and seed sources are not lost, there may slill a
chance for inexpensive, natural, recovery, as our descriptions of the Sinai/Negev border area
have shown {above).

Noy-Meir's analysis clarifies the discussion of grazing semi-arid pastures, parficularly the use of
the terrn “carrying capacity”. It reveals that, if plant productivity alone is considared, there are
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several capadilies o consider. It merely demonstrates that the concept over-grazing is complex
when it is applied to productivity.

4.4.22. =pacies Composition and Senetics Grazing also aliers the spacies ¢ .nposiiion and
- @ven the genstics of the pasture. Litls is knowi abow genslic shilis that may re ult from grazing
{Hacker 1887}, bt in view of evolutionary shifls to daal with grazing. it would be surprising if they
Gl Tl DOGGLT. MULTH NoTy is known 200Ul GRianges in Species cOMpostion. in e Uniled States,
where range science first emerged, the eary study of rangeland use was heavily biased in favour
of the siudy of species change. The American rargeland scientists divide species into three
groups: increasers, which are plants which increase after intense grazing; many of which are
undesirable; decreasers, which are phased oul in grazing {most, but not all befng desirable): and
invaders which enter the sward only after intense grazing. The detail of these categories depends
on the species compaosition of the pastures, and this varies vasily from area to area (though it is
remarkably similar across the Sahel). it aiso depends on the species of domestic animal. Goats
Eri!l browse, sheap take ground vegetation selectively, and catle less so. Only two examples can
e given;

In the Sudan Ahlcronz {18880 constructed a list of species that increased afler
grazing by Interviewing loczl graziers. $he found, along with a number of other
authors, thal Acacia nubica and the very unpalatable, indeed poisonous Calatropis
procera had increased, but that Acacia sanegal and Cenchrus bifiorus {a palatable
grass) had decreased.

In the riverine plain of New Scuth Wales, Willlams (1969) found that the dominant
‘species in the natural pastures had been efiminated by grazing, to be replaced by
a succession of more grazing-folerant species. When rested from grazing, the
'ltnrmeﬂy dominant species could not retrm-because all seed sources had been
ost.

These examples show yet again what-a complex process .grazing-is: There are feedback
processes between what is in the pasture and what the animats wil take (McMeniman st al.

- 1586). Animals take different spacies af different times of the year {Leigh and Mutham 1371},
Different animals.and different breeds take different species (Leigh 1374}, Animals require protein,
salfl, minerals, carbohydrate and water from their forage. and select for different combinations of
these at different fimes, Animais select not only the plant, and not only the Reshy paris, but even
small parls of those flashy pars. :

The important point here is that most of these finer points about the grazing process do not
concern the argument about land degradafion. The salient paints in the present confext are these:

1. 1t is dangerous to issue blanket condemnations of any one species of domestic
animal. Goats, in particular, have earned and unnecessarily bad name, but are
currently enjoying somewhat of a comeback (Dresch 1882). Though goats are
very catholic in their tasies, sc thal goat-grazing can have undesirable effects on
the vegetation if it is unchecked, this can be a great advantage in situations,
described above, whan primary praduction would othemwise go tn wasts.
Moreover, goals can keep down woody growth {as Jong as it is within their
reach), and can improve pastures for sheepin this way because they remove the
grass's competitors for watar: in South Australia, Leigh {1974) found that the
imtroduction of goals to a pasture raised the carrying capacity for sheep. Goats
are known among bedouin for their akdlity to keep a flock of sheep on the move,
and so grazing more efficiently than they would have done withewt them (Darling
and Farver 1873). Some goat breeds have great stamina and water-conservation
abilities, and most can reproduce much more quickly than sheep, 5o that they are
ar impordant means of survival after a drought (Dah! and Hjort 1976).

2. Pastures are very dynamic ecosystems which change in complex ways in
response to a number of controls, only one of which is grazing. Several of the
characterisclics of pasturas (cover, productivily, species composition etc.) can and
usually do change logether, but it is seldom easy {o attribute the changes -either
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to grazing o to climatic varables [e.g. Suliman, 1988 in the Sudan).

3. The final, and most important point In the present context is [hat resilence is
seldom al stake in these grazing changes, unless, as explainaed above, thay are
accompanted by sc osgion. It is true thal swaches can be lost from some
pastures, appareril: rovocdbly {Williams 1503}, 9ut, as far as is knowh, no
species have been . "ply lost, and total los:: st 2145 unlikely among the few,
widespread and coripcaitive species of the ami-ardd lands. When pastures are
invaded by undesirible plants, or when they are svergrown 10 the axient that
productivity declines; the readiest measure iz 1o burn them, and this is a very old
managament 102l a. 10 g pastoralists (Moron and Andrew 1S87). In general, i
has bean found 1hat ihe seeds of most of 1he desirable species are then available
to recolonise the a:ea, though some Fre-adapled species may be favourad.

4.8, FUELWODD COLLECTION

Fuelwoed shortages are said 1o be severe in many parts of the Third World {Ekhalm et 2/, 1985),
and in our report of 1977, we noled some alarmming figures for consumplion {(Warren and Maizeis
1977). But very great caution is needed in this respect. The statistics of fuelwood use were at the
heart of Thompson -ef al's {1986} argumenl about "instifutiona! facts™ in the Himatayas. They
found that they could mufiiply the lowest estimate of fuehwsod consumplion by €7 10 get the
highast, and the lowest estimate of fuelvood replacement by 150 1o get the highest. Fuel usage
is probably one of the most difficult activilies to measure accusately. It has often been assered
-that the problem is acute round large towns such as Mogadishu in Somalia, Niamey in Niger,
Nouakchott in Mauritania and Kharioum in the Sudan {ICiHI 1988). But the problem, gway from
tha.large towns, may not be very senfous. A study in central Sudan could find nb sign of serous
problems {Olszon 4885, . : SN o S TR

4.6. WILDLIFE, ECCGSYSTEMS

wildlife has been lost at an aiarming rate from the drylands. The major herds of wildlite that were
ohserved by the first Eurcpean visitors in the nineteenth century have now zll but disappeared.
West Africa is a notable disaster area where vilually no elephants survive in the savanna and
sahel. The disappearance of the rhinccerss in southern Alrican dry lands has heen catastrophic
in the last decade, despite vast sums of monay spent on ils conservation by the World Wildlite
Fund. '

Mevartheless, these losses can be assigned anly indirectly to desertification or land degradation.
The threal is several orders of magnitude greater from hunting than from land degradation. There
could, of course be an indirsct connection through poverly: peopls driven by poverly are both
mare likely to destroy wildile, and less Ikely o want to congerve it. But it would be perverse o
attack land degradation for the joss of species.-Wildlife may be more threatened by some
anfl-degradation measures than by degradation itsefl. For example the rice schemes in {he intznd
delta of the Niger in Mal may destroy overwintering siles for Europaan watarowl.

One notion that has gained currency in some quaviers {see Spooner. 1882) is that land
degradation could be a threat 1o the stability of ecosystemns {wholes whose sums are greater than
that of their parts). There are grave dilficulties even in beginning fo answer thal queslion in terms
of dry ecosystems. For a start there are those who have queslionad whether deser have
ecosystems at all {Noy-Meir 1872/80). In dry ecosysiems lhere arg very teruous Enks between
plarts angd animals, with #arge amounts of pemary proguction gaing to waste. T_he pu_lses of
activity rapidly attenuate, and conneclions are never made to anything ke the intensity that they
are in humid systems. The whole concepl of stahility, even in humid tropical ecosystems, has
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come in for 2 great deal of questioning by ecologists (Connel and Slatyer 1977). How much mare
must the concept be guestioned in the highly variable climate of deserts or semi-arid areas,

i could be that disruption has encouraged moreg freauent gulbreaks of invertebrate pests {like the
Ciicira Qifd it West Aica) oF invenanraigs iike e G8sen incusi. We snow Of 70 eviderrs of
thms, and think it mors likely that these pests would be ensouraged by monocubures of : "cated
crops than by degradation.




CHAPTER 5. LOCATICN AND TREND
5.1. LOCATION -

Assassment should clearly be a major parl of any examinaion of deserfilicztion or land
degradation, and has been at the forefront of the activity ¢t all the major rganizations conce med
with land degradation: notably the United States Department of Agriculture, the CSIRCO in
Australia, the UNEP World Conference on Desertification, and ils successor, the UNDCPAC il
Mairabi. We have discussed our opinions of the UNDCPAC exercise in Chapler 2. The scale .4l
which it gathered information was obwviously too coarse far focusing practicat aclion. We believe
that its main aim was to gather ammunition for the campaign, but that in this aim it has {ail2d, by
LUNDCRAC's own admission {see Dasertification Controf Bu'ietin, 15}, We beliave that the roo's of
#s failure lie in the inadequacy of its criteria, and in the coniusion of terms we have discuzsed in
Chapter 2. An examination of the maps prepared for ihe conlerence, and subsequently by
UNDCPAC (which we defliberately exclude from this repori}, shows: there to be numerous and
glaring inconsistencias, not the leasl of which that the only spots of severe desedilication are
shown in the southwesiemn United States, central Argenting and on some versions, southem
Tutisia. : .

Other, less ambitious surveys have been more successiul, but have not been without probiams.
For example the United States, Depatment of Agriculiure’s Soil and Water Resources
Conservation Act survey {1981) and its National Agricultural Lars Study (1981} produced maps
of alarming rates of loss. And yet the dcceptance of these results in terms of their impact on
productivity has been guestioned (Larson et al 1883} Woaods'[1984) repott of the fand -
degradation swdy in Australia, was aisé not without its protlems of assessment of costs and of
scale, by its own admission. _ o _ : .

In Africa, where data is much harder to come by, atternpts to guantiy dég‘radaliuri. eu_e'n-l_r_t small

areas, have so far failed 1o come Up with unequivocal proot that it axists (Ahlcrona 1988; Qisson™ -
1988). As Olsson points oul: '

desertification, If such a procass exists and can be defined at ail, i$ such a
complex process that a single indicator will nol be adequate 10 represent the
greal number of inlerrelaied components™

Assessment is clearly not easy. Scme of the reasons for the problems are:
1. Definltion of Use Assessment musl be in terms of a specific use.

2. Assessing Damage to Long-term Hesilience Woods’ {1984) solution of
astimating restoration costs goes soms of the way down the read, bul introduces

a new sel of problems of comparabiiily, as he found. Therg may also be a future
in the method introduced by Larson &t af. (1983), though there woukd be vary

great difficulfies in gatherdng enough information lor the melhod in underdevelopad -
argas.

3. The Prablem of Scale Degradation happens at a small scale. Surveys have
usually got round this problem by assessing the perceniage of Jand in various
degraded categories within larger argas, but this introduces major problems of
estimafion and sampling. -

4. Assessment of lmpact it Is often dificult to find out just-what is the
economic impact of degradation. Communities adjusl in a complex way to
degradation, as Pary (1986) noted. What may appear to an outsider to be a
degraded landscape, may not make much dilference 1o the gconomic fetums it Is
yiglding. Equally what may seem minor 1o the outsider may be critical to the keal
aconomy. Degradaiion of an unimportant part of a landscape may actually be
contdbuting to production elsewhsre.
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5. Discovering Causes, whether natusa! or induced. Very ofien what appears to
be degradation caused by interarence is a nalural part of the environment. The
diagnosis of gullies and other signs of scil erosion is not at all easy, as the
mscussmn -of complex causes of guli;,r.ng in the American South West has shown
.,‘-.-'-.-"-H"-E and Heovos 1870 B inlederendd ~ iwi fu biame, hen EH;}E.‘F"EEL!'F an
restoration is unliely !o bear frui,

Th l:miunrl’ln 1ma A"' "H----'I-—— - more Sefrae - i — -1
B, 2 SR snslan, Siecion ovonic oiC infroQuon and Jb ol

affect aii of & landscape at once. The Assessor may class something as
degraded, when it is a mere passing phenomenon.

It is for alt these reasons that we cast great doubt on the results of most of the surveys that
have been conducted inte degradation. These have nol been as well funded, thorough, or as vell
thought out as surveys in some developed countdes, which are themsalves open to crticism.

Whether the problem is worss in oneg country or another, o in one Confinent or ancther is even
mare dificull to assess than whether it is worse in one field or another. Two things can be said
about international comparnsons, however. First, ficher countries have the skill, trained manpower
angt Capiial 1o resiore 1and. These Tesources ar Not avalable in poor countdes: the cost of
restoralion represanis a much greater propartion of the hational income, and is by that measure
glone more serious. Second is the kind of impact. If is true that the effects of degradation on
worid food production are likely 1o be felt first theough its effects on the highly productive farms of
the rich countries. A major proportion of the warld’s wheat comes from semi-anid lands in North
America, the USSR, Australiz and South America. But, in terms of the effects on fivelihoods, and

therfore he mote mmedizae impact, degradation wil ‘be felt frsl and st harshly in the poor
courtries, where population densilies in the dry lands are higher and where more peopla are
already close to 1he breadr ing.

For: hmh theése reasons (the Inabﬂlt:f tn react, greater numbers an:i greamr paverhr} |: is in pm:r
. ‘countries that the pmbTem really fes:. - . ) _ _

5.2 THE TREND OF DEGRADATION

It the location of degradation is dificult to determite, the trendIs doubly so, as Sandford

recognised (1983). To establish 1rends one needs sequential surveys, and yet methods of
evaluﬂahun -:hange critefia change, melhods of [and use change, and abwe all, the envisonment
is varable,

Degradation is nothing new in bistary. I is now thought that ghaodginal inhabitants of -Austcatia
may have disturbed their environment so much in late Holocens times (about 13 000 years ago),
that they initfated a major phase of dune movement, unconnacted with 2 climatic change. It
appears that many famines in the past were associated with land degradation, and accelerated
snoif erosion has ocgurred in the Old World since the Meselithic (Blaikie and Brookfield 1987,

Nevertheless, most authorities believe that the rate of degradation is greater taday than it has
ever been. Mot least among these are the asthors of the papers prepared for the UN Conference
on Desedification in 1977 {UNCOD 1977, Biswas and Biswas, 1980; Walls, 1578). This is what
Sandlerd (1983} calls the "mainstream view®. It should not, by that token, be accepted
unquestioningly, and Sandiord {1983} and Simon {1886) do question it faidy radically. Like seil
erosion In the Himalaya, it does have the strong whifl of institutional fact (Chapter 2).

We wish to re-lerate, nevertheless, that o agree with "cheernmongars” like Simon thal thess am
difficutiies of sssessment and that it has olien besn inadeguate, Is 0ot 1o deny ihal degradaiion
exists, and Sandfond, for one, does not dany i, Degradation, let alone the threa! of degradation,
is a very complex concept, perhaps only perceivable by a carsfully trained observer, as Olsson

imphied (above),
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There is now a very large number of reporis of degradation, from just this kind of field-worker,
and il is these that convinge us $hat the problem is real and growing. We have to tust their
iudgments of the complex process rather than depend gn simple indicators. It is depressing,
nonetheless, that we shovlt come to this same conclusion eleven years after we wrote our first
re. - for the UN Deserihication Conference (Warren aad Maizels 1377
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CHAPTER & CAUSES

&.1. INTRODICTION ..

There s no shortage of blame for fand dieyradation in the dry lands. Becalse our dscussian of
climalic causes (Chapter 3) conclisded thei they are not a major primary cause of degradation,
the focus shifts to land use. In this chapter we will lake ihe whole spectrum of explanations that
imvolve land use, from tha small scale 1o the sweeping generalization, and lock as critically as
we can gt each. First we look af some of the peneral characienistics of degradation that bear on
all the explanatons. :

6.1.1. The Diversity of Dagradation Environments

Blaikie and Brookfield (1887} and UNCOD (1877) remarked that degradation happens in many
differemt contexts: in cool dry and warm dry environmants; in very arid and semi-arid climates;
and on different types of soil. More puzzling, it happens in very different societies: ancient and
moderr; }echnotogically advanced, and traditional; rich and poor; capitalisi and socialist; in Wasp,
Latin, European, African, American, Asian, Australasiar, Marxist, Maoist, Christian, Muslim,
Communist, Buddhist, Animist, Hindu and matedalist culivres. Blaikie and Brookfliehf’s conclusion
was thal it was difficult to find one overarching explanation.

6.1:2. The Complaxity of Causes

-As these authars further pointed out, explanations.are never simple. Faulls of technique and
technolony are linked to faulls in socCiety, and these in tumn to faplls in the world economic order.
The explanation-for degradation in-any one place will be a complex mix of causas: oviergrazing,.
avercullivation; poptilation pressure; ignorance; greed; inequality; dependency, ail act together in. "~
subtly different combinations. ' o ' L :

6.2. FAULTS ON THE GROUND

We begin our fist with faults of technique, but we in no way wish to imply that these can ever be
seen on their own as causes of degradation. People use poor techniques for a variety of
reasons, which we explore In the next section.

6.2.1. Technlgue

6.2.1.1. Overgrazing The dafinition of overgrazing depends on the practical interest in mind. To
the nature conservalionist it means the loss of valued species from the pasiure; to a commercial,
well capitalized grazier a pasiure may be overgrazed if it is not at the oplimum {gvel of plar
produclivity (above); to a more ruthless, or less well endowed aperator, who can slii keep longer
term in mind, it may be when the pasiure reaches the "safe-capacity” of Noy-Meir (Chapler 4); or
when unpalatable or less palatable planis begin to invade Io the extent that there is little lef: to
graze. To the desperate, poor pastoralist il may simply be when his goats have nothing leit o
gat. Overgrazing to a cattle-pastoralis! may not be over-grazing 10 the goat pastoralist. The
grazier himsell might gauge overgrazing not so much by observations of the range, as by a
decline In his offtake, though fhat could have happened in so many ways (disease, drought,
predators, infertilily), that he could easily conjuse the messages.

Many, i not most pastoralists, both ranchers and nomads, trade off mild overgrazing for other
advantages: the nead to keep the stock walered, the convenience of having them near {ne homa;
the belief thal it is better 1o have a larger number of poor slock than a few wel-ted ones, so that
one is prepared to exploit expanded opporunities in good times, or tide cresell over bad, or to
have graater offtake In biomass {for fattening In better condilions), though poorer individuals
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{Western 1982); or the hope that the markst will improve. In Sinai it appears that the bedouin
social system requires quaniity of sheep rather than qually, so that nuibers are kept up, evan if
guality is low. And what is wrong with that if, a5 we have assered, the s:am:ly aoils are resifant to
guite heavy use 7

-The interest of the environmentafist is in meors ways 1han cne not ﬂecessan!y me same as the
everyday Nterast of the pastoralist, as Spooner ad'riﬂ&d {1952} The definition of nvargrazlng 1o
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resiience, The readiest yardstick for this purpose is™ihe loss of 1opsoil. Whan the upper fedils
horizans of the seil bagin to be lost at a rate greater than its replacement, or worse, If a lower
inlenila horizon begins 1o be exposed, the costs of rehabiiitation rise steeply. But even here,
there may be some trade-cffs of loss against gain. . _

Erosion round a watering point cannot be-regarded a8 sericus If it is kept within certain §mits.
There is a small literature on damage in this kind of location (Lange 1969). The damage inflicted
by stock as they are watered cannot be avoided, and though if may be locally severe, it is
usuzlly only so on a very small pari of the whole grazing arsa. It happens in afl environments,
wet or dry; it is mersly mora permanent, or less easy {0 eradicate in dry ones. In the vast
paddocks of ranches, or where there few sparse watering points in nomadic grazing
envicnments, the zonas of davastation are bound to be bigger than in wetl climates with more
closely spaced waleTmy) poinis. The sizes of these zones of devasiafion, moreover, are not
always expanding: many sesm t¢ reach an equilibium size beyond which they do nol grow, In
the Sudan, Ahlcrena (1988) found that village perimaters had not changed apprecizhly over many
Years, inr:lud ing some of severe drought.

Nor should damage to poor pasiures-be of very great concern, thbugh there are no gains here,
merely small Josses. Dry dune tops-in Nebraska, Sudan, or northeastern Sinai (Chapter 4) have
becomne” mobite in places, and this is probably because of grazing pressure. But these pastures
-centributed.very ftlle o the overall forage intake of the local slock. Mareover, II is dr;ml:rliul
whether all of these 'b!awmts are a sennus a:tad( or. remrence {Ghapter 4 '

The real anxiaty ooours when lar_ge parts of Ian:dacapes hamma ﬂemded or w‘hen me most
valuabla grazing in valley botioms is damaged. This kind of concem 15 now ‘being expressed in
Australia (Wouds 1984}, where it is based on a fairly secure country-wide assessment of damage.

8.2.1.2. Overcultivation Overculfivation is a much greater menace than overgrazing. When the
exposure of the surface by cleasing for agricutiure encourages loss of ferfile topsci{ or exposes
inferiile subsail, then resilience is damaged (Chapter 4). It may be inaccurate 1o assume that
tracitional systems of cultivation were perdectly at equilibrium with the environment {the "Memrie
Alrica” hypothesis of Hopkins 1973), but the scale of damage, if there was any, was cerainly less
in the past under lower poapulation densities than it is now.

The main problem in al tradifional farming systems was the maintenance of
tertility, and the main method was repeatedly 1o shift the site of culfivation. There
were many varants of this method (known in Ergland as swidden agrisulture}. A
well known description of shitting agricuture in Africa is by Allen (1985). It the
central Sudan, the “gum arabic™ cycle was a form of swiddening: Acacia senagal
{gum zrabic) trees were lepped rather than grubbed up, and culfivation, with hoes,
proceeded round the stumps. When ferility declined, the coppiced or pollarded
trees were aliowed to sprout again, and the land was left to rest far a period 1o
regain fedility {Jackson and Shawki 1950). Population pressure 2nd drought has
slowly destroyed the system; the cycle has been speeded up and gurn trees. have
died, exposing the soil o wind-erasion, somelimes in a spectacular faskion (Hardy
pers. com.; Helidan 1984; Ibrahim 19?3] ICIHE {1986} has shown how
overcultivation in these ways is gven being ehcouraged by seme cantral
governmants: for example, there s now a law in Senegal wiich ramovas land
rights from. farmers who leave tand uncullivated for three years.

Elsewhere in Africa, commercial agriculture s causing overcultivation. In eastem Sudan, the -
indiscriminate intreduction of mechanised farming has led to the denudation of large tracts of kand
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which can then be eroded by the wind. The same has happened in paris of Iran {Schulz 1982}
In West Africa, overcultivation has resulled from the need o maintain the value of cash-crop
exports such as groundnuis in the face of declining wond prices {Twose 1954).

“Whare farmers are richer, thete are other manifestalinns, of overculfivation. The *Dusl Bow! of
the 1830¢ in wastzm ‘Kansas, angd pars of Texas and Oklahoma, ‘has been attrib1adG to. the |
introduction ot mass-produced heavy farm machines -- plouyhs, harrows and rollers, produced by
firms like Ford, and ruthigssly sold fo indebted farmers {Worster 1878}, Today techuiques fike
minimal culfivation have regduced the incidence of wingd erosion. The wholesale ploughing of the
virgin lands in the USSR in the 19505 and 1960s in response 10 Kruschev's cali 1o increase food
production, also useéd heavy machinery, and brought about wind erosion (Brezhnev 1978).

We balieve, along with many others, that poor cultivation techniques play one of the most
important roles in dagradation in the dry lands. They are cenainly the most exiensl+ iorm of
degradation (see Wood's survey 1884), Whether they are more important economicaily than
waterlogging and salinity is harder to determing. :

6.2.1.3. Over-irrigatlon. tmigation practices have centainly been at faull in many schemes. Ong of
the major faults has been unkned canals, leaking vast quaniities o! valuable waler and helping 1o
raise ihe water table (Johnsen ef al. 1977; Walker 1888). Ground-teve] flood imigalion encourages
salinity much more than sprinkler or drip irfigation, and uses more waler; low-level sprinklers are
hetter-than canopy-top ones (Jakeman st 2L 1987; Grieve 1987). Poor drainage has been
tolerated in the design of many schemes, because drainage is costly, and because the problem
can always, seemingly, be put off uatil water tables rise to critical heights {(Hopper 1988). Hopper
points to the economic irony that it s often more justifiatie io build an inigation schame without
grains; afiow the valiee of the land to accrue, and then build drains lo recaver the st acres. The
problerns ‘are then those of finding capital to finance the drainage. and of acquiring 1he land for
the drains. . S o U T

It may be besl 1o usé ‘the water more efficiently: better calculation of waler reguirgments, and L
better ways of delivering water to piants can improve the efiicisncy of use vary considerably, and
can sliminate waterlogging, and reduce salinization. Nevertheless, they cannat siminate
salinization, merely slow down its inevitable prograss.

Salinizalion is much lass extensive than soil erosion, but it may well be a more serdous threat, by
all our criteria. 1’ js. demonstrably lowering yield (Grieve 1987), and il is very cosliy lo reclaim
saline land. The saline wildernesses in southeastem iraq are testimony to how satnizafion can
blight a fandscape almost lor ever. '

6.2.2. Technology

Much of the seitlement of dry lands by agriculiuralists has been made possible only by advanced
technology. In the USSH, North America and Austraiia, deep wells could be drilled, prairies
fenced, feriizers and (machinery imported, diseases conlrolled, cash-crops taken 1o distan}
maricets. These technolagies openad the plaing 10 many hundreds of thousands of fasmers. In the
Indian sub-continent, the huge canal imgation schames, made possible only by new engineering
skills and maierials, allpwad millions t¢ move into farmerly biarren plains. The same technology,
on a smaller scate, allowed the settiement of river valleys in central Asia, Australia, Norih and
South Amernca.

Ratreat from these lands is now unthinkable. Pakistan is utterly dependent on irrigation, as are
the northweslem provinces of India, Gke the Punjab and Rajasthan. The abandonment of ihe High
Plains in Kansas may be conceivable, and the population has indeed fallen considerably since
the 1930s, but there 1o, there must be a commitment to maintaining seftlement. Where retreat is
not an opfion, people are lorced to continue practices that may be reducing the resiiisnce of the
envirgnment.

Technology has also been blamed lor degradation in the pastorai sphere: it is claimed that by
sinking mare wells and inoculating caftle, overgrazing has been encouraged. We discuss this
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potnt again in Chapter 7.

© B3, FALULTS IN SOCIETY

Blaming technique and iechnt.agy, owaver, 1S 3Imost 35 parmicious 35 DIAMInG the envirgnment
itsatf: ¢ evades the issue. Why are people driven to adopt damaging methods of using their
environmeni 7 This iz a much more complicated and sensitive question, and one that many
would rather avoid.

6.3.1. Ignorance

We make & rather fing, and perhaps invidious, distinction here, but one that is useful to sur
purpose: by “ignorance™ we mean ihe iack of knowledge of the people on the ground. By
"inexpatience” (which we discuss fater} we mean the lack of understanding of the planners and
scientists who have atternpted to intervene in the dry jands.

The first reason that might spring o mind to explain why people adopt poor iechniques might be
ignorance. If pastoralisis were simply told how their stock damaged the resilience of soils, and
henw to avoid this, or if culfivators ware told to rest fields for several years rather than culiivate
continuously, or to use manure, or if imigators were toid at:out sprinkler systems and =0 oR,
would not the problem disappear 7 .

It cannot be denied that people somatimes dasmage the restence of dry lands throtrgh ignorance,
- but many of the claims that ignorance is o blame are suspecl For exampls, 2 belief grew in the
19505 and 1860s that nomads behaved irrationally. Some were sakd 1o be "cowdolaters”, virtually

-worshipping 1heir cows, and unable 1o parl with tham. There was. careless Aalk of "status symbols” -

in catlle, with cattle merely belng held far show -and nof for an econgimic purpese. There was
said 1o be “counter-intuitive behaviour* m which a nomad would not part with his stock whan the
price was high. More carefut analysis -of sach of thesg ascusations, however, has shown, quite on
the contrary, that fhey were usually & deeply rational part of a oomplex stmteay of dealing with
Ble in an uncertain environment [Dyson-!-lu::lson. 1680; Jacobhs 197%).

The main preblem with sccepting ignorance as & major explanalion for degradation is iis sheer
unlikliness: how coutd it be that ignerance has led to degradation only in the recent past ? Surely
thair survival alone is testimony that these people have evolved sustainability ? In souihiern
Palestine, nomad socleties have sundved for six millennia, trom well befere the time of Abrzham,
evidenily intact. The same, might be said for some irdgation socieliss (slong the Nile and in the
indus valley) and to a lesser extent of many dryland agriculturalists. These socigfies have cleartly
leamt 0 conserve the resilience of their environment, or at the very least, have learnt how not to
dasnage it. They have lzarnt the hard way: elher survve by evolviing appropriate techniquas or
perish. Many perished, Those who remain are the cleversr onas.

Swift (1982) detailed the strategies that have been leaml by pastorslists, and are evidenlly only
now being leamt by development experts. First there is mobiBly, 10 2 much higher degree than in
ranching systems, which affiows nomads to conserve dry season fodder and take grass al the
time whan it is most nutritous (as gauged very accurately from m¥k yiekds). Second there is the
mixing of the herd: each animal eals different types of fodder; they can be fed successively on
the long grass, and then shorter and shorter grass; they have different susceplibilities 1o disease;
they have different grazing sfficiencies, which can be taken advantage of in mixed herding: they
yield differert products at different times of the year (Dahl and Hort 1976); and they reproduce at
difterent rales. Third, thare is dependence mainky on milk, which gives h:gh energy efficencies
and high human canying capacities, Westem {1982} esfimaied that nomads can keep 15 % more
peopls on the same range than ranchers; and Swiit {1982) befieved that nomads made betier
use of the range Than could ba made by managng wild ungulates for meat. Fourth, there is
careful control of human ledtility (see below).
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6.3.2. Population

The human population has undoubtedly been growing iIn many dry lamis. One ol the first reposs
of “desent spreading” in English was about a part of Sudan thal had seen an increase in
-roputation leflowing the return of the Ansar {ie Mahdi's foliraers) o their lands in Kordolan

- [Stebbing 1953). The pressure in Sudan arg.ers siill to be growing, 0 judge from the growih in
arez of cullivated land (Hellden 1978; 198-'). ™opuiation pressure may be & problem in other -
pais of the Sahel (though the picture is far irom glear - Caidwell 1984), and is more ceranly &
problem in Rajasthan in india. I has been vited widely a5 an explanation lfor the increase in
dr.qradaticn in the recent past. - :

Nanetheless, a little caufion is needed with the explanation, a: Kates ef al. (1877) poinled out.

1. There has not baeon the sort of malthusian catasirephe in Asia that was
predicled iwo decades ago. Of course i may still happen, but agricuilural
re-orgarization seems to have staved it off for the foreseeable lulure (Baker
1986).

2. Studies of degradation, even in Alrica, have not found it easy o relate
population densities to degradation. For example, in the same pait of Sudan 1o
which Stehbing (1953) referred, Olsson {1985) could find no correlalions between
population data and degradation.

3. There are the repealed repos that, among pastoralists at least, growth rates
in dryland populations are nof ‘always very high (Swift 1982). Nomads, it Is
suggested, adjust both the supply side (iheir milk and meat) and demand side

. {their own peopulation) to the cammying capacity of the land, They can do lhis
bacause they do not need a large or growing population to manage their herds.
They control poputation by varicus bitth-contred methods, mainly social ingtilutions,

" .but also by emigration. !f there is population pressure on pastoral lands it. -
probably does-not come from the pastoralists themselves. S

4. Thare i3 the rather theorefical point made by Bosensp {1981} and Simon
(1988). They belioved that increased popufation ¢reated a climate of innovation:
people adjusted and found new ways of daaling with their problems. The
increased supply of labour is one factor that allows them to do this. We refurn to
this point in Chapier 7.

5. In some areas, the problem may be rather & decrease, or a selective decrease
in popuiation than an increase (Kates ef al 1977). Much of North Africa and paris
of West Africa have lost thefir acilive male population to work in Europe, and those
who remain gre le5s abie o manage the emvironmant. in the dewveloped dry lands,
moreover, degradation has been occusring in the face of a distinct degrease in
the human population. in these areas the population is ageing, and an ageing
population has Ielss imterest in the fulure of the jand {(Held and Clawson 1985}).

Firally, as in s0 many of thase explanations, the "population” expianation, though it may be
correct in parl, can divert atlention from more immediate causes.

£.3.3. Common Property Resources

Garret Hardin's (1968) provecalive essays on the use of the world's ‘resources provoked a
debate about the mle of commonly held propery in resource degradation. Hartin himself balieved
that if a pastoralist owned his steck individually, but his land communally, it would be in his
interasts o overgraze: he would gain in the short run, bt society woukd boose in the lng-run.
There have been several replies to Hardin {e.g. Livingstone 1977). The usual answer is that
common property resources have been rather well managed by many pastoral groups. In Oman,
for example, the Janaba tibesmen move all their stock from some ranges after the rains, so thal
the youny shools are not eaten down by the goats (Webster, 1988 in press). There appears to
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be no coercion to move, and there are ho dissenters to the group dacision, once it had been
made. The Fulbe cattie nemads in Mali have very elaborale system ¢! GommMoON range
management, allscating the range very carsfully .among varous groups (Galials 1975). There is
now A small iteratiure an the anciord 1ren of tha hama eustam of ranaatand raganess In the Aticdin
East {Draz 1878). . Banh deserbad the Juite superb and regimenies-organization of Baxéan ~ -
inbesmen on (e Common propedty rescurces in Iran (1964). : '

il is probaly true io say inal in faidy siabie and secure aditionai socielies, COMMEN propery
vesources are managed careftilly -and are conserved. When socielies are under stress, either from
exiernal political or economic pressure, or irom climale, or when their control ever the range as a
close-kni{ management group is removed, 33y by the nalionzalization of rangefand (Swift 1282),
then the individual has little choice but to v.ake the best he can of what is available tp him, and
Hardin's rule begins to opearate.

6.3.4. Inequality

The inequitable distribution of resources is to Blame for & very large proportion of land
degradation {Blaiklie 198%5; Blaikie and Brookfield 1987). Lappe and Collins (1886} are prominant
among those who blame inequality for world food problems in general. Peopls who have lost
control over their land can have litile interast in long-term resilience of the rasource, and fitlle
power te influence it. ICIHI (1986} has pointed o that ihe little support that has been given to
agricultural development in the Third World has almost all gane to large commercial producers
and not to the small farmars who are those who perpstrate and suffer the worst degradation.
ICIHI quotes FAO fingings that show that agricultural inpomes in many ‘African courtties have
been growing much more slowly than natioral incomes, and that in some cases they have -
actually been decining.

Nomadic pastotalists have faced increasing -inequafily in many parls of lhe world. )
+ . 'Pasioral land was- appmopriated by colorists in French Algeria apd British Kenya, -
and has gince been appropriated by indigenous €ouilivators in the Sahel- {Horowitz® ..
1975). Nomadie grazing land has been nafforalised in sll African countries {Swift
1982), and much of it has been taken for state-registered schemes, as in the
mechanised agriculiure schames In the Sudan. i is the poorer land and rescurces
that are left in de facto coniral of the pastoralists, and yet the better land was
often creciat to the pastoral strategy. [n the Swdan, access even o river water
has been resiricted in new agricyiural schemes (Morion 1977).

The Dust Bowl can be seen in something §ke the same light (Worster 1879). The
cultivators who colonised the westemn, dry plains in the eary part of this century
became the creatures of a market that demanded wheat, especially in the years
of Werd War |, and the industrial boom years of the 1920s. Farmers borrowed to
buy machinery, and cullivated more and more exiensively and vigorously to
banefit from high prices: they had in a way 103! control of their destinies. Many
sutlered very badly in the droughis of the 1930s, as Steinbeck vividly recalled in
The Grapes of Wrath.

if Blaikie's analysis of land degradation (1985; 1986) has a singls explanation i is that it takes
place in societies under stress. Of course stress is easy encugh to find If one begins o look for
fl, and some searches for stress can yield rather fzcile results. But it is rot unreasonable io point
o the stress of drought and the effact of the stock-market crash on the price of wheat that was
associated with the Dus{ Bowl, nor to the stress of compaetition with the United States that lay
behind the ercsion that follvwed the ploughing of the Virgin Lands in the USSR, Noris it .
unreasonable io poind to the stress of low workl commodily prices and drought on the Sabel and
the Sudan in the 1570s. Swift (1977} pointed out thal Somali nomads faced much more siress
{rom grain prices than from the ermvironmeni, and ihati ihis exiranecus siness couid have
environmenial consequences.

People in dry lands can easily be marginalised, forgotten or misunderstood by bureaucrats or

politicians In central government (Swift 19582}, Thay ose the power to influence their own
dastinies, when, in the last analysis, they are the best judges of that destiny.
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6.3.5. Povetty, Shoriage of Capltat

Poverts -+ of course the consequarce of inequalty. We make the dirtinclion, nonetheless, in
order f. amphasise a paricular aspect of poverty in mlalion to lar ~zgradalion. Cur definifion of
land - c.ravation (Chapter 2) includes a measure of ‘gsilience, and -~ maintained that resilience
was tesi muasured by the costs of restoration. Reslofation will b2 .. nanded it the benefits
outweigh the disadvantages of degradation, but # a communily is too poor to ralse the capital
needed for restoration, then degradation is Gkely to conlinue and acceierate. This has been
recogrises’ n the United States for many years (as summansed in HE2ld and Clawson 1965},
where it has been Federal policy since the deserlification of the 18373 jor the state 10 provide the
capital fnr restoration. It is now recogrized by the World Bank to b & necessary poficy in the
Third World {Hopper 1888):

*Poor pecple cannol easily postpone immediate consumption for fufure retums.
Mor will they ignore lhe pressing needs of the moment if these can be met from
their limited resources, even if the use of these resources feopardizes their longer
term viabili{y™

6.3.6. Greed

A popular word among those whe soughl explanations for the deserification of the 1930s in the
United States, was *rape”. The thinking was in the tradition begun by George Perking Marsh
{1874), seen by many as the father of environmentaism. The accusation was that people's greed
. had caused the crisis. Worster {1579) showed how many of the {armers who saitled the dry
. plains of Kansas had naver sesn themselves as coming 1o a fina! homa: they came 1o the bleak
. plains intent 1o make as much money as they could, and then-move on the better things in the

. West. The suitcase-Tarmees who merely planted and reapad, spending the rest of theit time in the

cilies, have aiso been accused-of mens greed and a lack.of cormrmitrant o the land, The e

- imperialists who imtroduced the huge imigation schemes-1o India could-also have been accused of -

greed, seeing huge profits 10 be made from opiumt or cotton, despite warnings at the time that
resiience could suffer (Whitcombe 1572).

Many of the writers of the Dust Bowl years searched hack through history 10 find greed in the
eariier socielies that had apparently rtined their emvironmants. Their wilings heiped on ils way
the tradition of lpoking to greed as an explanation of degradation, and some of them and their
successors |ater transferred this judgment 1o nomadic societies. There may have been some truth
in thair findings: some anthropologists see nomadic harders as oppantunists ahove ali else, able
o move off and away from the damage they caused 10 the environment.

A new threat 10 the dry, pastoral lands in Afiica comes strangely enough fraom invasiment rather
than the lack of it. Non-pastoralists (and some pasioralists) who have accumulated capital in the
towns find few good outists for investment. Arable land yields profits rather siowly, but stock can
bring a quick return. They therefore buy stock and entrust them to pastoral herdsmen (Swift
1982). These herdsmen are therefore losing control of their own lands, ard Hecoming less
responsible employees of distant. “suitcase™ pastoralists intent on quick profit rather than the
long-term conservation of resources. -

6.3.7. Concluston

we conclude, with many others {e.g. Blaikie 1987. Wijkman and Timberake, 1985; Lappe and
Coliing 1986), that dry land socielies have been under great pressuce in the last few decades.
Probably no one cause of degracdation stands alons for any one problem, but if there is one that
stands sbove ihe others, it is that socieies have been losing conirol in a fast-changing economic
and politicat environment.



6.4. THE WORLD SCENE
B.4.1. Coloniallsm, Impeatlalism

-Almost the whala of the dry world has been colonised or under same form-of imperialsm. The
only major excaptions are the Chinese dry lafds, «d even thare if could be argued. that their

relaionshin to the cemral Chingse povemment was at nrany imes ane of Trlernal salanisliem®,
Colomialism and imperialism intenstfied the penpheral nature of ihe dry lands, and intreduced
many pemicicus effects.

1. In many impadal situations, cash-cropping was forc.bly introduced o provide
taxes to meet imperial costs. Opivm was grown in India cotton in the Ponjaby and

" the Sudar, groundnuts and cotton in West Africa. These new crops forced out
tood crops, and when prices fell, encouraged farmers ic plough up and plant
increased acreages in orderio meel their own costs, the new dernands for cash,
and ihe national demand for hard currency. :

- 2, Imperalism disrupted old political balances. In Niger, lor example, whan the
French finally defeated the Twareg camel nomads, who had Heen the political
controllers of the Sahe!, Fulbe caifle herders angd Hausa cultivators were zhle 1o
move into drier areas than they had before settled, aggravating ihe impact of the
droughts in the 19705 and 1980s (Bernus 1977; Raynaut 18771,

6.4.2. Jnexpaﬂenm

By "Inexpeﬁen-::ve as we explained abmre we mean the pnur undarstancﬁng -of tha drjr' wnﬂd by
outsiders who have ﬁought 1o mterlera in it

The d:y' lands wera the frormer m:‘ mneteeuﬂt am:l -garky mranilaih csnt..m.r Amaricana, Eumpaans

and Australians. They entefed: urdamiliar environments, whather in their own “hackyards® orin the

colonies. Their unfamiliarity is now the basis for-a sizeable. fterature of environmental history
{Heathcote 1983}, Its first manifestalion was the inexperfence of the colonists themiselves. They -
knew Otile ahout appropriale methads for using the new environmen!, and had littla enderstanding
of how it behaved. They had no comprehension of its variability, or even of the dimensions and
basic causes of andity. Soms even belleved that “rain wouid follow the plough® into the dry lands.
They misjudged hazards $ke wind-erosion, water erosion and safinity {many of which hazards had
bean well understood for genarafions in dry pars of the Old World). Inexperience is one
explanafion that has been advanced for the Dust Bowl (see Worgter 1973), and for soms of the
problems experienced by early colonists in Australia [Powell 1576).

The second manifestalion was scienlific misjudgment. The eaty theodies of range management
stemimed from the writings about climax vegetation by scientists ke Clements {1924), who were
still onty beginning to understamd dryland ecofogy. in East Africa, hasty scientific or
pseudo-scientific judgernents about nomadic communities led io some disastrous admirdstrative
decisions (Baker 1977). In ganeral, scentisls rushed to condemn nomads as irational, withou?
any real study of the complexily of their ecologicat or economic sirategies {e.g. Lowdermilk,
1960). Even in the 1950s, influential popular science wriling about dry tands (Men Against the
Desert by Ritchie Calder, 1858) was condemning nomads out of hand. The reaction {o these
writings (as whan nomads are cafled "nature's acolngists" Toupa! 1973; Darling and Farver 1977}
may have been equally misled.

The truth is that dry lands are probably the least well understcod environment on -Easth {possibly
even less well yndersiood {han the polar emvironment). Baker {1986) quoted a prominent
agricutiuralist who claimed thal food research in Africa began onfy in 1970, Since then most of i
has taken place in the humid parts of the continent, Very [ittle of the research has been into
crops ke millet and sorghum which are the staple food crops of the semi-arfd lands {Workd Bank
1984). The huge problems of the dry lands, in Africa at least, are receiving pitifully Kitls research
{though Australian, Soviet, Chinese and American research is bellar funded). When the focus
turns 1o research spedifically inte land degradation or desertification, the picture is even bleaker.
ICIHI (1986} nofes




"the lack of research and developmsan {R & 0} for dry lands is  particulardy
striking"™.

6:4.3. Depengency

Some economists, devetopment spacialists and geographers, panicutarly students of Latin
America, adheare 1o Gurdsr Franke's {1980) view that underdevalopment, poverty and by
extension degradation, are consequences of the Third World's dependency on the First World for
markets and capital. :

. It could be said thal the Great Plains in the 1930s were dependent on the industdal heartlands of
the eastern States and Europe, and that the financia! collapse in the east recuced resilience, and
drought administered the coup de grace. A more supporiable example {in Gundear Franke's terms)
is that the poverty and land degradation in the dry northeast of Brazil, is, al least in pan,
associated with Brazil's huge foreign dabl. Ancther is the poverty of the Sahefian groundnut
farmars, and the degradation of their enwironmeni. Lappe and Colins (1986) pointed out 1nat, at
the height of the 15703 drought the Saheflian countries were still exporting agriculural produca 10
Eurcpe. In one of the recent Ethiopian crises, the London fruit markets wesa receiving
consignments of Ethiopian strawberries. Thete are many more of these examples: Eihiopian and
Kenyan coffee; Sudanese cotlon and gum arabic; Tunisian olive oil; Brazilian meat; and so on,

€.4.4. Capltallsm, Socialism

We will not use much space on thése, the most sweeping of all the explanafions of land
degradation. Worster (1579} called the Dust Bow! a “crisis of capitaiism™: we have explained
some of the detall of the ctaim sbove. Capitalism, -colonialism and imperialism wera closaly linked.
As fo Communism, Kruschev's Virgin Lands campaign and its efiecls on the plains of ihe central
- USSR, could equally be teen as a crisis for siate-socialism: miscalculation by a cenralized, .
tderacinaled planning sysiem. - : ' ’

6.5 CONCLUSIONS

The causes of land degradation are more in society and the workd econamic order, than in
nature. Ignorance among the users of the land, but more in planners and scienists has bean a
strong component of the process. Among land users the bind spol may be the, io them, distam
future. Among planners the failure has been more poor conceptualization, than lack of facls. The
facts can only be collected after clear conceptualization. Moreover 2 coherant campaign must
‘depend on clear goals, themselves based on credible facts. The most important fgctor 1o
ovarcome in a programme to combal the problem of degradation is the economic imperative in
many forms and at many levels that drives people to degrade land, and the economics that
prevent restoraion and encourage & continuing spiral of degradation. Econamic farces are linked
closely to poliical ones: what poor people living in the dry lands need is control over their
economic future. When this comes, they will damand to krow how 1o manage their fand o that it
is resiient. Education and research will then be much more productive. .
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CHAPTER 7. SOLUTIONS

7.1. INTRODUCTION .
“rhe choice of solutions for the problems of 'dryr_lands' gepends on the anawsis-of causes. This
chapter will be a bref crilical analysis of some of the more prominent propasals, and it 100 needs
o begin with a general setting of the scene lor solulions. | _

1. There is no one prescriptive set of solutlons for all dry lands. Each dry
anvironment, and each drylang culiure needs its own mix of policies. The firs! requirement -
in any plan is for careful stedy of the Jocal siluation, and careful sampiing of the opinions
of ithose who live and work in 1he local erwirgnment.

2. Distinctive Economics. Dry lands have distinctive conomics: reiurns par acre are
very low; refurns per man may be high. The distinction has always been apprecizled by
nomadic pastoralists, and by hunters and gatherers in dry lands, both of which groups
value hands above lands (Swift 1982). Il was also apprecialed by the capitalists who, late
last century and early in this one, invested in places like the American Wesl, where some
made fortunes from cattie ranching or wheat farming (Glawson 1972; Worster 1978). John
Weslay Powell (1830), neardy one hundred years ago, recognised that the dry lands of
the Amercan West needsd quite a different approach to planning and investment than
the wetter East. In imgation, with which Powell was parlicularly concemed, returns are
calculated more by acreffoot of water rather than by acre of land. _

3. Risk. Risks are much greater in arid than in humid cimates, ard all dryland planning

* has-10 take risk info account. Risk-mitigation is central to many policies for dry lands.
[Hezthcole 19886): helping graziers and farmers over bad times by removing surplus stock
from thie range in droughts; bringing ir.extra food for caitle and pacple aic. Almost every.
dspoct of nomadic pastoralist sociefies is adjusted 1o rigk: marizge customs, Indtiation: -
customs, mutual halp systems, curiosily, and hospitality (Douglas and Wildavsky 1983).

Risk, however, |5 & matter of perception, and different circumstances produce different
assessments of fisk. A rich capitalist may be able to take a very big sisk in an invesiment
in dryland ranching, if his remaining sources of income are secure. Equatly, a nomad with
a good stock of sheep or goats, can risk a crop of wheat where a poor fellah may not be
able to do so. In"general, inkividuals are probably maore likely to take fisks than
communities, or governments, though targer organizations are better able o absorb righ,
and it could ba argued, should be called upon to do so.

4. Perspectlves, There is now a growing body of experience, thinking and wriling about
the management of dry lands. Ten years after 1he World Deserificalion Conferance in
1977, there has been a spate of parspectives {e.g. Tolba 1987). Because of the variability
inherent in dry cimates, the longer perspectives on the American Dust Bowl of the 19303
are necessarly more valuable, We have been refeming to some of these. Here we
summarise only three perspeciives, each with a rather different starting point and a
different conclusion. :

RMichael Gianiz (1677) analysed soma of the grandiese schemes thal had
been proposed, eary this century, to reclaim African dry landy. Rivers
were jo be diveried, seas created, and the weather changed. He
dismizsed most as fanciful. Modem schemes of this nature are discussed
below, )

Gilbert While {1986), who was a member of a commission that examined
the problems of the High Plains in the 1930s, was able in 1987, to give a
fascinating perspaciive on what it had achieved: (1) the commission had
been right about what had to be done on the ground; (2) it Dadiy
overastimaled society's ability or will to adjust; and (3) it had complstely
underestimated technological change - the technological “wild card". Two
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of the technologies that Gilherd Whites group failed 1o faresaé in the
1830s were cenlre-pivot, deep-wall imigation, and high-yielding, drought
resistant crop variglies.

in anmhﬂr perspeciive, Hastheote (1587 olea ai diyiand: managemen‘l- v
_ in Australia. He behieved that foo much ¢ .- shasis had been plasad on - -
:echnnlngy, for exarnple on |rrigah-::n unsL rable sites and soiis had been
CloSe, Ml | eNonmous propoerion of Qe avesiment went 1o 1mgat|ng
Iow-rgturn pastures, ralher than high-return crops. A
technologicelly-oriented fobby had teen able 10 persuade public bodies o
spend very lange amounts of capital on irrgstion, but the schemes had
given poor relurns. Though much had been spent on attempting to
mitigate drought, the risks were still there, as iarge as ever; if not indeed
larger, since the stakes had been rafzed.
.
With this background we can examine cusrent thinking about what to do in the dry tands.

7.2, TECHNOLOGY

It would be foolish, espedially in the light of Gilbent White’s perspective, 1o dismiss technology.
There may be other wild cards lurking somewhere to rescue ihe dry lands, though there is Giile
means of knowing for sure. There is no shortage of 1echnolugncal pmpusais in both the high-tech
and infermedizaie technology moufld. -

: ?.21 H[gh Technnlugy : : S
: There are =if schemas as grand‘ oae as 1hu~se tl‘at Giantz [19??} r&mawed

Oneisto camny the Amazun across the Atlant:c in a tube and deﬁver it 1o me
Sahara. Another is to paint large black squares in the desent to create a “raverse
Chamey™ effect. Others are more likely: to carry the Siberian rivers intg the
Central Asian deserts of the USSR {Hollis 1978); and 1o pipe Alaskan water into
the dry American Wes!. Feasihifly studies for the Siberdan fivers schema have
been actively engaging many scientists in central Asiz for decades, though the
scheme is no longer considared fikely in the next few decades.

The doubts we have about megaiomaniac schemes, and even about more modest ones which
seek to intreduce existing First-World technology (ke cenire-pivel Irigation, or drip-feed imigation)
to the Third Weord are these:

1. High lschnotogy has succeaded only in highly capitalized sociefiss, such as the
Uniled States, Canada, Libya, antg Israel. For example, the cost per milion Fres
of irrigation water {for high-tech sprinkler irmigation in lsrael is $ B2.00; the cost for
surface water diversion from a river (a low-lech method) of only $ 0.55 (Smith &t
al 1963). lmigation is not always a goo! investment even in developed countries,
as Heathcote tound. In developing countries the invesiment is even less secure.
Where there is much less capital, skill, marketing structure, or infrastruciure,
investment In irrigation is unfkely 1o solve many problems, at least before the
backup facilities are themselves provided. ICIHI (1988) assert that during the
18805 in the Sahel, “Jor every new hectare... brought under irrigiatson], ancther
irigated hectare wert out of cultivation because of bad design for] bad

managemeant”.

2. Big schemes in fhe dry world have been dubipus economic investmends. A
large dce-growing irrigation schems in Mah suffered not only from droughi, but
also from a lack of irdgation tradition #nd skill {Adams and Grove 1986}, The
scheme to divert the White Nile through the Jonglei cut in the Sudan, and so
provide more water for the dry nadth of the country and tor Egypt, has bean a
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debacle. Though the Aswan High Dam has brought advantages, there have also
pean costs. The Word Bank is now vary dubious about hig schemes (Hopper
1888).

3. Biy schemes have .. »oubtedly had environmenta! and social costs {Goidsmith
and Hiidyard 1984}, a »: e World Bank, and olner aid agencles, both multi- and
hi-lateral, have becom: +nich more sensilive o accusations about emaronmental

impact. Irrigation schemes in central Asia, lor example, have caused the Aral Sea
1o fafl, and have created more “man-made” deserts than probably any other form
of interferenice in that ar-a (Walker, 1988). :

4. As for imigation, many of the best sites have already been used {and some
ruined). This certainly sewios to be $0 in Australia fSmith e af 1983}

5. Even at the modast lavat of deep-drilling tor water, and inoculating against
cattle diseases, successes have been debatable. A well-planned, and socially
controlied pastoral management scheme might still succeed, b few have met
these standards. Well-criling in Niger for pastoraiists seems to have been a
mixed success, because of imperfect management of communal resources
(Bernus 1977). Many other well-digging programmes have been ancther form of
replacernant activity, with litie impact on the real problems. They often transferred
the problem from water to pasture (Adams 1882).

But for all this, there may siill be a place for some high-tach schemas, particularly those based
on biolegical high-tach. The phenomenal SUCcess of the “green revglution” In Asia (though it has
not been without its problems), kas often been remarked upon, as has the contrast with Afica, -
where new crops have yet to make gn impacl (Baker 1987\, If the UN rasearch instilutes such as
IITA at [badan In Nigetia, are as successful as their counterparts in Asia and Latin America at
producing HiVs, we may yet see the start of a green revolution in-Africa. o

The obvious area wihiave tigh fechnology, or ai least highly vrganized management Has.a - -
contribution to make s in existing irdgation schemes, whose eificiencies of use, and salinity
contro! could clearly ba improved (Smith ef al 1583). in fact only very large invesiment is lksly 1o
save many of the schemes (Jakeman et al 1987). Even here, though, intermediate rather {han
very high technology may be more effective, as a case study frormn Pakistan shows:

Presiderit Kennedy sent his White House Team to Pakistan in the 19605 fo tackle the frightening
growth of waterlegging and salinity {(Johnson ef al. 1277). Their solulion was high-tech: a
relatively small number of deep tube-wells with large draw-downs, which would lower the water
table over very large areas. Despite the contemporary protests of Pakistani economists
(Mchammed 1965), at least one deep-well schame, the Mona Scheme, went ahead (UNCOD
1977}, The cassandras Seam (o have fiad the last word: the desp wells not only draw on mora
saline water; they are expensive 1o rapair, and requise imported spare parts; there is not the
technical infrastruciure 1o deal with breakdowns, or to control the network; if one deep well stops
pumping because of a technical fault, a large area may again begin fo suffer waterogging and
salinity. Smaller lube-wells operated by individual land holders seem to be a much better soluion.

¥92 2 Intermediate Technolagy

In the smaller-scale techaglogical fieid, there have also been bumt fingers. Gobar gas and solar
stoves have not made the impact they promised in arid paris of India {Malhotra, pers comm.).
Gobar gas can only be produced from large ameunts of cow-dung, so that only rich paasants can
benefit. Poorer peasants already bumn dung, and the removal ol yet more dung from fields can
lower their ferdility. Solar stoves only function in dayiime, not when the family needs o cook.
Wind-driven water pumps keep brealdng down, and only function eflectively when there is & good
repair senvice. _

i there is good market research, there may well be infermediate technology designs {hat will haip

{arming, herding and fuel-using techniques (Schumacher 1973). But the gengrat message is that
the first requirement is to create socleties In which innovations wifl be acceplable or even
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sell-genserating, and those in which thers are modest amounts of tachnical backup.

“Mere research does not nenessarily solve. pmbnems Wi!::beﬂey (pers. -::mnm} pa:nts a ce; rassing -
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station in Afn::a which claimed to ba addressing their problems, Others have drawn attentian to
lack of connection between elzborate technology inside the fences of agacuiiral research
statior= and the reality of making a living outside. Much of the research has been yet another
form of replacement activity: stumped with the problem of dry lands, many aid organizations have
rushed 1o techniques e soil and vegetation mapping, satellite imagery, and row Geographical
Infarmation Systems to “collect basic information”. Very little of this informalion has any
appiicability 0 how the land is used {though there are exceptions where basic land informalion
has been translaled directly into recommendations about tarm-siting - as in the Tabora region of
Tanzania).

Arabia cropping is not the anly field in which inapplicable, inappropriate and even dangarous
results have been produced. Early range sclentists entered dry land ecosysterns with the belief
that they werg easy to understand, in spite of the fact that their pulse-response nature probably -
makes thern more complex thars humid systems {(Noy-Meir 1978/80). Their research, in
consequence, produced what are now seen to be dangerous oversimplifications. -

. Bwitt ani Malfic (1984) maintzined that even though British and French ecologists had been -
studying the carrying capacity of Afican.pastures for decades, they had barely approached the
undarstanding of grazing enjoyed by the local nomads. The emluglsts estimates of carmying

. gapacity,-often transiated by colonial or post-cotonial govermnments. into draconian controls, were
- based on few measuremants and Ftite understanding. Sandiord {1983} invited a number of range:
- . scientists o determing carrying capacity in a dry part of. Elhmpna and found that they gave him

. figures that varied by factors of four or five. This strongly recails Thémpson's-findings about fual-.
woog cansumption in. Nepal, discussed in Chapler 2. Sandford also pointed to-the sapeaied
conclusions by range sclenfists that there wad vast overgrazing in Zmbabwe, in the face of an
equally inexorable increase in galtle numbers: somewhere alkng the [re the range scientists must
have been wrong; mora cattie could obviously be supported. The statement quoted by Pregne
(1983} that at one time the camying capacity of Iranian pastures had been exceeded Ty afactor
of 12 is nonsensical; how could this be possible ? And the contoried reasoning by which Thalen
(1979) reached the conclusions of his extensive research {that Iraq was sedously overgrazed) arg
equally suspitious. _

The call for tesearch, like many oiher magic sohiions 1o the problems of dry lands is ofien
prevarication or venally: It attempis either to put off decisions, or to gain funds for thoge who
make the plea, or both, At least in ihe dechnical sphere, lhere may be some truth in the clatm
that enough is known to rnake a very good start at rehabifitation (UN Desettification Secretariat
1977).

Cases of hias, failure, venality and prevarication do nol, however, destroy the claim that scientfic
research can help. The period since the 1977 Worid Conference on Dasarfification has shown
hat very liffle 1s known abou! the processes of desenificaion and tand degradation nemselves,
lat alng ahou! how they can be controlled. Basic research must precede the monitoring that is
such a popular causz among the desertification organizations. We cannot know what to monitor if
wa donY understand the hasic processes, and their impact on people’s lives. What the stordes of
faifure de suggast, is that research bas been misdirected. Research needs to be both .more
scientific. and more applicable. Moreover, even if it s true that enoughi is known to begin the
rehabifitation of dry lands, it is doubtful if there is enough scientilic knowledge and technelogy to
sustain the improverment, and then 1o Qo on fo créate prosperous drvland communities.

Baker {1925} has produced a usefut set of gifdelinas for research inlo deserification. We
endorse these, and add simply that we believe that there are four priority areas or research:

1. Aessarch into the basic processes of land degradation. Climatic data-collection
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and modelling is one of these (Chapter 3). Olhers include research info the ways
that semi-natural ecosystems maintain themseives, and how they change under
use and achieve new kinds of equilibriun:. Even if range science has had its
failLres, it does not mean that it negd confinue to do so. Yet anather poory
understood system is soif gresion: Blaikie (1982) raviawed the understanding of
the problem, and concluded that il was sl udime:stary. More needs to be Knowh
about the fanciioning of spe-ific soil-erosion enviro-ments and ecesystams, so
ihat results acquired elsewhare can be fitted into 2! cinumstances. More also
needs to be known of the rofe of 56l ersion in lare degradation: its effects on
resiiience and sustainabifity. This means research across the borders of naturat .
and social science. '

Some research of this kind is aready in progress, nintably in the Uniled Slates,
Australia, China, Indiz and =z pais of Africa. This r3earch negds io be
supported, continued, and exlended to parts of the dry world where it has vel (o
reach.

2. Survays (monitoring) of desenification or of land degradation should be made
from time to time, but they can only become valuakie once the hasic processes
and values of degradation are understood. The approach of Woods {1984) could
be developed in this regard. :

3. Social research into how communities deckne, sunvive or adapt. Knowledge of

this kind is essential if there is 1o be any exlemal infuence on the fulure of the

dry langds, [GIHI (1986} couki find not one programme in which social research

had besn proposed by UNEP. in the present poltical climate in many develsped
and underdeveloped countries, social science reseanch is Iikely to.remain -
underfunded, unless a sirong campaign is mounted to reverge the dechining frend.

-4, ﬁ:gti;iﬂ_tura'l' resaarch i:_i aﬂ Kinds which .iét._hacked up by ‘efficient extension, and” -
very close attention fo research’that can be directiy appfied, parficutarly 1o food. ©
crops. . - : ' S LT

7.4. EDUCATION

Just as it cannot be dended that ignorance has played a pad in degradation (Chapter &), so'it
cannot be deried that education can play a rqle in rehabilitation. Agricuttural colleges and
exiension work have played 2 crucial role in preventing land degradation in many paris of the
developed dry world. There are many simple, cheap ways of maintaining resilience, and many
skills to be leamt. Coubtless many farmers can benefit irom leaming about the oppariunities of
new markeais and new crops, and need to have their sights raised from the yaary grind o the
problems of long-term resifience. Conservation can only be practised by well-educated {armers, as
sociclegical research in the Mid-West has shown (see Held and Clawsoh, 1965).

The main problem with an approach that puds too much faith in education is that it could be yet
another way of avoiding the real issue. Unless education is par of & package, it can easily be
irrelevant. The principal problems lie elsewhere. Unlii land users have the economic and legal
freedom to control their future, and to apply and adapt the lessons they are taught, education
gbout conserving resources can have [ittle relevance to them.

7.5. INTERVENTION

A popular form of action in campaigns 1o halt degradation has been legal or financial inervention.



7.5.1. The Force ol Law

The premise here is that f communities cannot be educated to change thair ways, then they
must be {orced to do se. Sandford {1983} and Baker [1577) have described this kind of
irigrvaniion avong Affican Dusioralisis, and Dreseq (1582) disw akiemiion 10 6 WaYS in witch

some French colonial autharities banned goals entoely, with surprhsingly little knowletige of their
rofe in the local EEIIIOQY OF RCONOMY. .1 marn courtries gdecraes have lorbidden the use of
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that has not been farmed within & threa-year period, while the Syrian gwemment !nrhll:ls the
ploughing of rangelands, in the inlerests of the pastesalists (ICHH! 1986).

"Some of this kind of farcible interventon, as in Syria apparently, succeeds. Other attempts, such
as the Senagalese land legislation, is evidently misguided. These is & very great danger that
legislalors wil! be misinformed either delibarately by an inlerested party, or inggvertently. This is
not to say that there is a role for reserving some areas by law, and for closely monitoring 1he
activities of unscrupulous land users.

7.5.2. Financlal Intervention

As early as the 1930s, the United States Depantment of Agriculiure, Soit Conservation Service
redlized that the federal govemmenti would have to intervene fo halt and reverse the ravages of .
sofl erosion {Held and Ciawson 1965). Faderal intervention was necessary for two reasons: firsl,
farmers did not have the capital to restore their land; and second the nation was the custodian of
the long-term productivity of the tand (not the individual farmer, whn would not live Iu se8 the fu!]
consequences of his aclions). )

The histor}r of 'staie intervéntion in- America and elsswhsre is nnt one of unblemished success,

. and-there. are those that -argue that even the SCS. programmes were wasted money. [Held and
~Clawson 1965), tut the argements on whick it is baged are-scund: gapital is- udually needed to .
get restoration off the grodnd, whérever it occurs. However sound the argumenis, thera are -
naeverthelags few Thind World countries who could -contemplate financial intervention at the suale
that it is needed {o slow, let alone hall, the present rates of degradation.

7.5. AGRICULTHRAL REVOLUTION

The argument here is that only & change at the grass-roots will permit education, research and
fechnology 10 become effective. There are good precedents. When Eurcpeans wera faced with
declining fertility in the severteenth and eighteenth centurias, the response was an agricultural
revolulion. In essence, this is Boserup's (18581) hypaothesis: faced with problems people adapt,
and only then is there positive interaction between educstion, technology and research. The claim
of the Green Revoletion retoric is that it is akin o the European agricullural revolution. Like the
earfier revolution, the cost has often been borme by mral peor, and the benefils have been
enjoyed by the rich. The Green Revolution kas been slow in coming to Africa (Baker 1986}, but
there are &t 1ast some signs of an indigenous agiculiural revolulion there {Richards, 1985, 1886).

A ravolution like this may be the only real way 1o see lasting improvemeant in the environment. At
its best, it promises sel-refiant, lood-producing farmers. The questions that arfise are: why hasn't
it happened before 7 why isnt it happening more widely 7 and how can it be encouraged 7

7.5.1. The Brakes on Agricuttural Revolution

Graingasr (1982), Wikman and Timbsrlake {1985}, Blakie (1285} and Lappe and Cofing (1988) 2l
agdress the question: why hasnl an agricutiural ravoluiion taken place as Boserup predicted ?
Briefly, the answer Is that poor peasams have had theér oplions progressively curtailed. Labour
has been removed to work on plantations and mines; more capitalized farmers have produced
food that has underaut peasant food [n price; land-holding has boen restricted by ducree; rich

54




landlords have restricted innovation, and have kept land out of production; land has been
nationabzed and controlled by & distant and misinformed bureaucracy; the batler langd is taken by
plantations or mechanised farms, and the poor farmers are restricted 1o the worst land. This is
mergly the s of a ey list.

7.5.2. The Encouragemr ™ of Agricultural Revalution

There are at leasi ihree slements that a;f:pear fo make for successful agriculiural transition:
democracy; bottam-up- approaches; and giving emphasis o agriculiural production. What is lesz
clear is whether they arz all nenessary & cursory plance at the evidence suggests that thay are
not. . .

The successes achieved in the Mid-West of the United States and in semi-grid Australia
in combatting degradation were achieved in socielies where farmers had a considerable
polilical power. But though this suggests that democratic instilutions are important 10
recovery, some other evidence does not. Two examples, from countries that are not seen
as panicularly democratic by Western lights, show that a boltom-up approach may be
successful, at least in par, even in the absence of full national democracy. We have
already mentioned Swifl and Maliki's (1984} project in Niger which attempted the
bottom-up approach. Another apparent success, quoled by ICIH! {1986}, has been the
development of pastoral co-pperalives among the Syrian bedouin, But an even lass
radical approach may work to an sxdent: simply to give higher priorty to agricuitural
praduction. This seems to be what has allowed Niger, one of the least agricutturally well
endowed of the Sahelian states, to becore self-sufficient in food (ICIHI 1886}, and seems
10 have been the way in which Zimbabwe 100 has maintzined self-sufficiency.

Most develnpment specialists now Believe ihat only small-scale schemes will work. In these,
techricians trained in-a wider view and In modem technigques work side-by-side with iccal
farmers, so that there is mitual adjustment of indigencus and exogencus techniques fo the -
prehlems i hand. ‘More than 1his, thiough, central govermnment and internafionzl agancies need to
‘be persuaded that peopla will nnlf,r feact posiively fo development schemes if they are given -~
much more control of them: partictiary controf gver the land, water and markeling. There are
now many schemas in the dry world that are trying to meet these criteria, though their prngrass
has not always been easy {&.g. Swilf and Maliki 1984).

There are many obstacles 1o this kind of progress, nonetheless. In spite of a massive change fn
direction among Afrfican Governmeanis atd aid agencies in the last few years (e.g. CEC 1888),
there are siili governments who distrust Iberalisation of the economy and sodiely, and cfing 1o
ideas of central direction. The kind of restructusing that is demanded, and the transference of
power frorn the cifies to the countryside, are real threats to many regimes (Cater 1988).
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CHAPTER 8: CONCLUSIONS AND RECOMMENDATIONS

8.1. CGNGLUSIDN‘:

1 Definltlons. We hcw made 5 dlstlnmlqn not akw. NS made be:waen deseﬂm{:ahrn and land
degradation. We wish 1o restrict the term deserification 1o the COMMOonsense mearing of
conversion to a desent (roughly & very dry area with very few planis - probably less than 35 %
cover). Land degradation is a well used term meaaning "damage to the sustainability af biomass
production”, _

We beiieve that land degradation s much the worse problem. Il is Ghronic rather !h?n acule, but
is much more widespread and affects mich meorg valusiie land.

2. Threats to Sustainablity. There is a real threat 1o the sustainable use of the dry lands. Dry
tands recover more slowly from damage than humid lands. The property of the land that renders
use suslanable is resikence. Land degradation is damage to the resilience of the land. We
kelieve that the best measure of the damage is the cosl of restaration.

3. The Role of Climate. Although the 1580s has been a period of drought in many areas, and
although there have been reports that the ciimate is changing, we, with many climalologists, are
not conviaced that major chimatic changa has been an important factor in desertification or land
degradation. There have been two major confusions in this area: confusion about what a drought
is, and confusion between desardificatior {or land degradation] and drought. The prescription for
dealing with a drought is quite ditferent from that for dealing with land degradation. There Is stif
some debate, nevertheless abﬂut the relationship between increasing ardity and land clear:ame

4. Threats to Soll. Ferlllily WE believe, that of- all the threats to sustamabmty threats tn sni!

Agriility are ths most serious, These are the threais of wind and water erosion and the safinization -
of irfigated land. Waterlopging is a- marur c.nnstramf on gurrant pmd:.mtlﬁﬁ but not -2 lnng-ierrn
fhreat to sustarnabll't:-.r

5. The Hole of Vegetation. Ghanges to the spacies composition of natural pastures {and
changes to their productivilty} are poory understood, especially in Africa. They probably do cudtail
current productivity, but, except where they are the resuit of soil grosion, are nel thought to be
serious thrazis 1o Inng-terrn sustainzbility of produciion or to the ﬁurﬁval of species. The survival
of many wildile species iz at threal, but from other cavses. ) .

6. Difficullies In Assessment. One of the greatest problems with land degradation is its
assessment and monitordng. Even in highly developad stales the problam of survey and
evaluation have proved difficull. There major problems in trying to evaluate degradafion are: that
communities adjust in subtle ways to degradation; that they can oflen move away from §t; that
evalualions vary according to the user and the use to which the lard is to be put; prablems of
scale; and problems of diagnosis. Nonsiheless, we must take serously the reports of experls thal
there s serfous and acceleraling degradation in many pards of the world. A signifeent propertion
of the workd's food supplies is under threat.

7. Complexity of Causes. Degradalion is caused by a great number and complex mix of
progesses. While there are faults of technigue and technology, ihese only have effact because of
faults in society, and these in lum can often be assigned to faults in the wider economic cimate.
" There is ignorance, both among land users and among those who seegk to infervene in land use
from outside, ard there are population increasaes in societies &ving in degraded areas. The most
immediate problem is poverly, or more specifically a shortage of capital 1o hatt the slide to more
and more serious degradation. ,

8. Complexity of Solutions. bMany solutions have been proposed. To suggeed, proposals murst
include technical, educational, econonic and pelilical etemenis. Capital is needed for restoration.
Above all a programme must include the encouragement of grealer freedom of choice and conirol
among [and users.



B.2. RECOMMENDATIONS
8.2.1. Wial I5 neeil g to dait Gegradgatlor ¢

‘We belleve that the ofl is the basis of suste sdlitv. The maintenance of basty ¢ and ‘cron
proauciivity depenis on g fesiflent sojl resou 2. .

3.2.2. What |s Being Done, and Why is it Unsuccessful 7

Thera are soil conservation depanments in m € nationa! and in many provinciai and state
governments. Many countries now have plan: of action 10 combat deserification, Within UNEP in
Nairobi there is the Desertification Control Pr.-Jramme Activity Centre (UNDCPAC;. This body
was st up after the UN Worid Conference on Desertification in 1877. UNEP and UNDCPAC
have been crificised for their (ailure, since 1977, to make an impact on deseditication, not least
by their own goveming coundil {see independen! Commission on Intemationai Humanitarian
Issues, 1986). Even UNDCPAC itsell is very gloomy about the progress that is being made (see
.the review articles in number 15 of its Desanification Controf Bulletin). Why is there so little
success 2.

First, fn the UN System, we believe, with ICIHI (1986), that the fundamental prablein has been

a failure to concepiralize the land degracation and desertification correctly. Even the use of {he
word “desedification” for wha! are much more complex problems has given an inappropriate
emphasis. The Itany of statistics, based on very inadequale surveys, has not convinced people
that aclion is gither necessary, or likely. to susceed. Furlher, by concertrafing on all forms of
decrease in production, be hey due to drought, shor-term pasture dynarnics, ‘sand-dune
encroachment, or soil erosion, and. by-advocating insppropriate measuras such as the planting of
green Bafis on the edge of the-desert {a iocafion that is far fromn whare the problams are most -
' senuus], uliemcun has- dlveﬁed ;mm the Teal prpblem of mamtainmg sr.:staunal:-llrtg,uF and res:l:en::e

IGIHI {1936; maintams that effoits within me UM system have concentrated on a few technical
solitions, rather than on fhe necessary holistic approach 10 iand use and especially on
socio-economic siress. The Plan of Action preparad by the 1877 Nairobi Conference on
Deserfiication has had Gttle or no effact: the capltal commétments to 1and and water devetopment
between 1974-5 and 1980-1 acivally declined by 2%. As ICHHI {1986) says:

"The co-ordinated international offensive agafnst desedification has simply never
matedalzed™.

Second, Among Donors, ICIH! {1868) points to many faileres. The propertion of aid going o
agriculture has been stagnating since the late 1970s {(ICIHI, 1986, quoting FAD). Moregver,
bi-lakeral aid programmes usually concentrate on projects that have visible results in the shor
term, and ones that ¢an absorb produsts from the donor couniry or produce cash crops, rather
than on long-lerm programmes of support for tood produclion, and ones in which the most
effective inpuls can be selected, regardless of source. The risks of lnvesting in dry lands,
discpseed in Chapter 7, have discouraged caulious bi-ialeral and mulli-lateral aid planners.

These faciors have grassly disloried the ways in which akd has been investad. Thare has, for
example been a remarkable bias in favour of bureaucracy rather than action in the field. Of the
$1 Gillien spenl per year by donors, only $ 200, 006 is sperl on actual field projects, and most of
this does not go 1o the poorest and worst affeclad areas, bt 1o areas where a quick return on
investment is kkely. ICIHE (1986} uses FAOQ figures to show that enly 10.2% of agricultural aid is
spert on crops, only 3.99% on livestock and only 3.7% on forestry. Arli-dasenification programmes
are more difficult to implement than most, and require kong term commiiment (ICIHI 1€86).
Because the need for iongderm iunding has not akways been appreciated, many
antl-dasemﬁcaton projects have been abandoned before they have become seli-sustaining.

Third, &t the Natlunal Scale. There are effeclive government bodies dealing with land

degradahnn but most of thesa ara in the developed word. Rezppraisal of survey methods in
many of these bodies is now producing mare realistic assessmenis of the problem. In addition,
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many developed countries have advanced agriculiural support programmas, sections of which are
specifically aimed at maintaining resilience (such as the Great Plains Program of the SCS in the
United States - Held and Clawson 1965).

-Mast develoging sfuntries, however, have much less well funided or well statied cryarazations,
and thera is néitt ~ sapital nor staff to exend halp to land asers. In Africa the proi & won of
national budgets ~1acated to.agriculure aclually fell between 1978 and 1882 (ICM: 1536} It is in
countries such as ikese thal the problem is most sedous, and it is in their dry lands that most of
the people threatened by land degradation live. ICIHI (1986) maintains that measures 1o combat
tand degradation bave very rarely been incorporated into rural development programmes in Third
world counttes, a~d that there has basn very lillls comprehensive, integrated plannirg to combat
land degradation. ‘Mhat action has been taken has been aimed at the consequences of
desertification and lamd dagradation [such as the movemernt of sand dunes) rather thar: at the
causes (rural impoverishmant}. Too much effort has been spent, ICIHI maintains, or supportive
action (such as surveys, and bureaucracy), rather than on diregt action on the ground, such as
nirgl price support and extension.

£.2.3. wWhat More can be Dong ?

{a) Rasearch. The problem, though acknowiedged to be sericus, is not yet lully understood, har
are the areas of priority action properly identified. There is an urgent need for better
conceptualization of the problem of land degradation, and for more research in those areas where
it is said to be having its most serious impact. This research must-avoid previous mistakes such
as gathering information, regardiess of its relevance, and regardless of a clear rotion of how it is
to- be used. )

(b) Grass-Roots Actlan,- Hand-in-hand- with this kind of research and survey there needs to be -
grass-rools action -in gne of two areas to show what can be done, 10 gauge st how expensive - -

- restoration is, to find out how commiznites” can be mobilized to achieve restoration, and to find -~ "
out how these requiremants can be mea! by central governnmant onganizafions. -This kind of action -
should keep ils sights on, rasilence. Although in Ihe fieid, other sorts of produchivity snhancement
have to go side by side wilh resilience restoration (as the SCS found, see Held and Clawson
1385), the primary aim and evatuafion of such action must be in termns of its effect on
sustainahility. The acceptability and repercussions of physical measures within fhe communily
must be closely monitored. Rural develepment projects need to have resilience as a major
objactive.

This kind of action needs to be at the smati-scale, villaga level and to mobilize technology
appropriate 10 that scale {Hopper, 1988; ICIHi 1986). Top-heavy bureaucralic organization needs
to be avoided. '

(¢) Campaigning. At the same lime, there needs to be a campaign to raise the awarensss of
cenral governments, aid agencies, and ihe world public in developed and undeveloped countries
alike, to the dangers and realities of Jand degradation. The campaign should have two primary
ohjectives: first to make existing organizations functien more elaclively; and second, to
emphasize the need to allow people on 1he ground the power and freedom to control access v
and the use of the natural resources on which their survival depends.
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