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INTROMN-TION: THE POINT AT ISSUE

Beneath erery dehate abowt desartification Lhere lies onNa over-
rdding anxiety: oan Lhe use of dry lands be sustatirody

DesertiFication En fes tezat ambigquous form, is the hotion that
the extent of deserts - dry areas with few plantz = 1s
inereasing, uwsually into Lhe semi-arid lands. It 1= £ this
commonsehse and original meaning that we wish to restrickt the
tarm fAubreville 194%}. We nacd to make this claayr because, in
some: eireles, desertification nrow hag a8 much wider and 1cgEs
precise meaning, namely: "“"the diminutlon oy destyucktion of the
blologlcal putential of the land, bhat can lead ultimately to
desart-l1ike ronditions". The reference 15 vsuvaldlry to dry lands,
but sometimes even to humid anes. Defined 1ike thia, the term i
full of ambiguities, nmot the least oEF which 18 the conEfusion
hetween commonsense understanding of desertiflication and land
degradatlon.

he 1dea of land degradation canhot be saparated from that of
pustainabhi 1Tty form of Jland unse iz sustainabkle 1If 1t can
continue indefinitely, apd sustainabllity therelfore depands on
propextiss hath of the respurce and the way it ia managed. The
quality fn 8 rempurce Lhat renders ite uvae sustatinablie i3 ita
rasidiebec:, vt resilience cap 8180 only ke defined for a
particular form of use (4 Fleld that would be reslIient 1
organically farmed might not be resilient ££f wsed for camel
racing). Becausa af its dual navture {(land use and envircoment],
regilience is therefore very variable from place to phece and
even Erom time to time. A gooud tegt of the reailience of A
regource 5 its aktlity ko recover from a shock, be it elimatic
or a change in laod ume. The bigger the shook abzorbed, the
greater the resilience. 5§ recurrent ghock ip dry landg 16
drought, and 1t is uwsually drought that brings land degradation
or desertification to notion, Land degradetlon, very simply, iEs
loae pf reslllence. A measure of degradaticon is tho cost of
rehabillitation.

Land degradetion, which encompasses desertiffcaticon, is kokh &
bertter descriptich of the great maxjority of tha probklema we
address here, and has yet to suffer from the ereosion of meaning
that hae attacked the term deaertificaticon. The renderlng of an
area depert-like iz a minor and locallizaod threat to sustalnabile
unae. Land degradalbion, uswally well short of degertification, i=s
undoubktedl]ly more wideepread and, in aggregate, much the mors
eerions menpace Lo suskalnability.

THE TMPORTANCE OF COogaECT DIAGNQEXS

The inclnzsion ynder "deserciflcabkion™ of almost all Farms of land
degradation, as in thess definitlons, 13 now widespread. Thea
term desertiffcation 1is even used to ifnclude resource
degradaticon in humid areas (GIantz apd Orloveky 1983). This
broadening of the definition xobe it of almast all diagnoetic
value.



The grgument about such defindtions iz primarily about diagoosls,
Ef fective meaAsuran againat an enavironmental {or any other)
problem must rest on as procise a diagnosls as posslble. LE the
problem iz thought to be a drought, lastihg ho meore than two or
three years, food aid may be adeguate. If it 18 seen aa climatic
citange, permabent wWwithirawal 15 called For. I1IE thare has been
near-complete devegetation, in the absence of a climatie change,
the treatment 18 re-szeaeding or re-planting. If the diaghosis i=
that the degert is actively expanding at its margins, thenh sone
kind of helding=line might be the anawer. If the preoblam is
falling pradactivity kecause of over-grazing, over cultivation,
or oyer-waterling, then the ayricultural oeckor will head help to
develop more appropriate land-use practices,

& common type Of confusipn that follows whare "desertificatlion

in dizgnopsd, bUt WheErs land JdegradSvacn A5 Lhi Deal piobrisemy iy
locatignal, It has been saeemningly impossible toteally ta dispel

the notipn that the principal problem 1h arid aress 1% the arxpansicn
of existing desarts {Dregne and ‘tucker 1%6B). Governments and
agencies have been party to the repeated use of terms 11ke
"gpreading deserts” apd dwell upoan statietics of desert

expanaicn. The bakit Is cekching:

on tha 1d4th of Mareh, 1986, Vice-Preasldent Bush was helnog
urged to give ald to the Sudah because "desertification waa
advancing at 9 km per annum.”

on the 1lth of Septombar, 1385, in a debate in the Edropean
Farliament on tha subject of aid to Africa, Winifred Ewing
[Scottish HNetlonalisnt) declared thet aid must go to the
sahel, because the degert was advancing at 8 km a year.
[Agehca Prance Presgse).

Theae mialed statements are made desplte repeatod ackhowledgement
by the guthorities that the most gerione problems in cemi-~arid
areas do ok ooour 2t the degert margins (MCOR Plan of hotion
1977). Few pecple dn any case 1ive thers, and the moat
destructive forme OoF land use, such as cultivatlion and intaehsive
grazing, do not take place there.

one practical conseguence of this emphasis on the desert aedga is
the ngtion that 1t is there that the priority for actlon lies.
one of the most popular of the salutionse for desertifieatlon ie
grean belts, shelter kelts, or celntures yvertes.

Anpther conseguence of misapprehensione about desertification,
fueled by the telief that desert-spreading is the primarcy
probiem, 1 the planting Of gand dunas. In many countries, the
Ilrst thought that comes to the minds of those whe are charged
wlth halting desertiflcation la ta plant dunes. This has
happened in Algeria, Iran, Sudan and Bamalia. Planting, though
costly, 1l a technically anrd logistically simple oparation- And
yet, ax we will show, active sand dunes geldom threatean wvaluable
lapnd, and inp some places the area covered by active dunes has
been 2hown to ke stebla, ayven under conslderable stress. Tha
cost fbenefit ratico of plenting 15 low ©or negative. But planting
ia vigihis and gives the lgpreazlion that something ie baing done.
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It allows organisations to avoid kackling the much harxder sooclal
and oconomic problems of lnsidicus land degradaticn.

THE FIMI1TEDL DIACNGSTIC WALUE DOF MOST EXISTING CRITERIA OF
DESEFRTIFICATION

Most reparia about desertification hase their avguments ob &
Litany of statistics, themselves derived from confllcking
definitions. In a highly wvariable environment, how coulid ane
maasure: the advance of the desart edge, when moregver thal edge
itself is fl1-defined (to say nothing abour the poverty of Lhe
rlatal @

An example o a nlslecading skeflakic is the claim by UNDCFAC
(1981 rhat 3% percent of Earth's land surfece is threatened with
deasertlficatlon. ¥Yet this is the ares that 1s arid and at Icask
half oF £hat area 1z wery arid: by UNDOFAL's agwn achnowledgement,
thizs zone is mot in danger — about half ofF It 1=z too arid for aiy
form of agrliculturce.

The coneluzdone of ancther widely guabed raport of

Sosertd Fication have haen akrongly contested. Lemprey {3375)
compared tihe pesition of tho edge of the dezgerk in weskerh Fudan
at two AlEferent Eimes, The filrst wae the edyas plaotted on a
vagetation map by Aarriseon and Jacksen in §958. The second was
the reault of an acrlail survey Lamprey himeelf condocted in 1975,
He Tound thalt there had becn a vast lnerease in the size of the
desert: the degert edge bad moved 90 to 100 km ip 17 yoars.

Apart from finding no evideirce on satcllite imagery to
substahtiate Lamproy's findings, Hellden (1984) pointed to &
mafar Flaw it bthils argument: Harrieoh and Jackson esctimated the
positian of their vegetational boundzry from a climabic map,
iteell based on an axtremely =parse netwark of weather stations.
Lamprey's crlteria for descrrification fajled to distlnguish
between Lhe cffents of the drougbht at the time of his sworvey, and
the wFfocks off depertification. [oregn® anmd Tucker 19&01. It
their =tudies of parts of the salko area, Olsscn (1985} and
rAbloroma [19AAY Found plenty of evidence that the drought had
affected ylelds and wegobstlon cover, bub that there had becn
l1ittle lopger-Lorm Jdamage o Fesources.

Another approach has been the measurement of degextificaticon

from sateliite imagery {MacLoesd et al. 1277 Walker and Robkinnve
19B1;: Tucker and Justlce 1%H6). The results have not heen
cenclusive, Tucker amnd Justlce d1d indesd reocord major year-on-
year variatlons in the amount of green Biomass, bnt cobtluded
thege were retated to rainfall rather than degradation.
Horeover, Etheivr method, &5 in all satellice studier, can ohly
measure production, not the more Lwportant produstivity. To ke

a meaaure of land cdegradation, the method wonld also have fo
aszume that plant sover vAlues were a moRsure of suskainabtlity,
arnd vhis 15 ancther wast over-simplification.

Therw ars a number of preblems in establishing classes And rates
af land degradation.



1. How da you ot a standard againet which to judoge ths present
cohdition? For example, 1if the land was detuded of vegetation or
aeverely gullled, was this bhecause of a drought, overgrazing, or
had it always been aay

. How do yoo assess recoverabllity or resilienco? Resiliencoe
is hard to dotermine and depends, nct coly on physloal
characteristice of the egll, but the land-use system.

3. The climate of arid and semi-arid areas, and in CONSEqQUERCE
the conditicn of the patural and planthed vegetaltian, fluctuate
wilildly from year to year and decede to decade, It would ba
difficulit, if not impoasible, to determine whether the condition
of the Sahel a2t any time hetween 1968 and 1934 wag 4 fohaeOuUERCH
0F long=term degradation or of drought. The same probiem was
encountered by the United States Scil Conscrvation Servica, when
it plotted damage te farmland In the drought apd recession sreats
af $33ls. Many areas seen then as irraparahly damayged are
producing racord cropg today (Held znd Clawson 19650 .

4. Thea data needed to classify land fs available far very few
argas, ahd for very few year=. Data may be regsonably accurate
in parts of Australia, the United States, and the USSR [thoirgh
they are not beyond dispute even In theso countries), but in most
of Afrjca little ias known about rapnge condition or the extent of
s0il ercsian, let alohe crap yleld (see Ahlcocropa 1988).

S What datAa are available hawve (ittle relevanoe o the
sustairpabllity of local land use systema. Zones of apparentk
damaga, defined at the scrle of a contipent aor =Ff a cavntey,
bave little meapning to life on the ground. The zsale at which
desert{fication hag usuzlly heep viewed has bren determined nore
by the gvailability of data and manpower, thap Ly its
Rppropriateness to the inhabitanta of semi-arid areas. Working
at a seale at which the boundarics of damage could be accurately
ploited, and from which realietic statietice might be deriwved,
would raise insuperable problems, even for mest provineial
Jqovarnments,

Most of the statistics that are now guoted in the gdlscussicn of
desertification come from the DNDCPAC/Dregne appreoach

{(2.9. Grainger 1982}, for example "sach year 21 million heotares
of once productive soll are reduced by dusertification to = lawsl
of zarc or negative productlvity, and siy million heckares become
total wasteland beyond economic recoverability." (UNBCPAC 19273,
And pregne (1%83} maintains that: "&0 percent of agricaltural
land in arid reglona of the world hae expcrisnced moderate or
worse decertification. Because we belleve that the approach ob
which thege statigtics were haged was mericusly flawed, we
believe that the statistics themselves haye 1ittle diaghostic value.

The problams af assesBing dedradation are not pecullar to pFriea.
Woods (1984} describes some of the difficulties with an exersise
carried out in Australia to assess land-degradation. There,
questionnalires were cireulated, and resident experts asked to
as8ess land acgerding £o how much work needed to be done to
rehablititate it. This seems to he a much mounder approach than



that cwuatlined abowre, but, bhe survey reported by Woods [1364)
alege experienced problems with fk3 critercia.

Somethinag muat be said 2ibout the silapler, and of course eFdier
approach fo which Ehe movenent of the desert boundary ia
measurad, This was the method flrst used by UWEF in the approach
fer the UN Desertiflcation Conference of I97T, and it ir the
approach used in satellite studies oF the degert edage (..
Micker and Justhice 198361 . Apart from the guestion of taking
Liomasa as A proxy for produckivity, already noted, thoere 1= the
problem of establishlng =secular change Lo an environment as
varliable as thr semi-arid. Dregpne and Tucker (1988) naote thak:

"A permanent vegotakional shift of 5 Lo & km pex year {coukd
priy be establizhed with}l perbaps 30 to 4 years of
gheervatlon hy metearological satellites ahd ground
studies. ... 7

pespite cur sceplicism about the methoda of assessing
desertiffication and land deyradakion, we wish te stress that to
claim that exisklng statietice are spurlous 1s cmphatically not
to deny that problems exist, nor 18 1t to wash onea hahds oF
e, There are other ways Eo evaluabe the problom, and we
return to those later.

THE DISTIRCTTOM BETWEEN ACUTE AND CHRONIC DEGRADATION

There 1a no argument that the 1lasa of wvegetatlen to the l1low
tevels of cover Found in deserts 13 unforftunabe. IE nothing
mise, some veywtation, ng matter what lts character, 1s bettor
fharm none for hotding khe soifl agalnet ervsion. Such acute and
erxtreme devegetatlon is unambiguously bad, and 1f it persists and
cavers large areag, ithe changs would be hiversally ba callied
"dogertlificatlon. "

Huvetrthe fess, acute devegebtation has becn shown repoatedly to
affect only smoll parts of semi-arid landscaper (Aubreaville 1345:
Helldon 1978: 19841, and ha: seldom been shown to persist.

The mear-kotal removal of vegetakion 1s nelthior the obhly, nor the
oSk serlous way in whish rescurces can be degqraded in semi-arid
arnoms. A more =Zerions problem 1S5 a chronic decreass in
productivicy, which afflicts 8 vastly greatery area. We prefer
Ehe term land degredakion for these procesees.

Fastures., Pagture degradaticn and the creation of meore desert-
Ilke conditions are not necessarily the fame, Apparent
desertificAation can happen where there 1s ne paskure degradation,
and convergaly pasture degradation can coour where
deocertification 1s apparentiy in reverse {Sandford (%83). Flwve
examples show this.

in central Sodan, Ahlocrena (1988) found evidence that pastures

were: belng  invaded by unpalatablie species saoch as calatropis
procera, and yet at the same time that there had been no great
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change on satellite imagery eithar of an albedo index
{reflectance from the surface, indicating vegetation coverd, or
of a vegatatiopal index (HOVI), In other words, there had been
degradation but no change to more dossrt-like {loss vegetatbed)
conditions. Ehe noted that the concept of desertificatien had
been reduced by some workers to absurdity, when they had termed
the changa in vegetation guality {which often involvod an
increase 1n green biomasg) a5 "green desartification”,

In Mali, the gahelian pagturns of the fulbe pastoralizsta are of
far batter guality than theoge immediately to the south in the
savanna (Penning de Vrios and bhijlteye 1982), B0 thazt -a change
that invelved the fnvaszion of the savanna by a vegetation tyne
typical of the eahel would, to the Fulbe, be a change for the
hetter. And yet this would be interpreted by those who uzed
meraly vyegetatlion cover A5 o measure of desertification, as a

L. J—— —- — - T
SILGLTE LOI LI wioine,

The Einai/Negev berder in southern Palestine coxhibits what has
been interpreted as a clear sign of desartification: it divides a
well vegetated Negev in Israal from a gsparsely vegetated northern
Einai in Egypt {Jttermban 1974). Yet there are dood scientific
arguments for the case that pasturas are more productive when
they are grazed low = In eother words when they AppEar nore
desert—1ike [(Warren 1%Bd4a: Warren and Harrison I986)1 up Lo a
potht, plants produce nore new and fresh growth £ they are
ancourzged by being grazed, and they may also he Iecc vulhnerabie
to drought if they are kKept smail. Tt is probably true that
helther side of the border ig producing fodder at the optimum
rate, as definped in this way, the Hegev being undgergrazed and eRe
Sinal gvergrazad. The puint 45 that the more degert-like Sinai
ia not necassarily the less productive of the two areas.

It haa pftepn been malntained that the most widespread problen on
tastures in Eaet Africa is not their complete denuvdation, but
their ipvasieon by thorn scruk,. Shrubs and trees Lenefit when tho
removal of grasses by grazing reduces the coempetition for water
(Pratt and Gwynne 1977}, The inwvasion of bhorh scrub incroacec
blomase, and would appear on satellite imagery g & increasne in
yegatative cover (hence negative desertification), but 1s & lass
in productivity for people on the ground,

Flpally, if only to show that these procesres are hot canfined to
tha Third wWorid, there is the casg of vegetatlion change in the
South West of the United Statea. #e in East Africa, cattle here
have grazed down grass. Thils has allowed the invasion of
pastures by the thoxrny, and (to cattle) unpalatable MmEEgUi te
{Frosopls jullflora)., Altbhough the change in the character of
the ground=-crover encourages duna-movemsnt, it may actually
regigter on satellite imagery, and perhaps on thno ground, Aas an
increase in biomase, and therefore, in a simple eystam of
clagaification as negative degertification (Wood ek al. 98T},

The Y and Dregne definditions of desgertification, menticned
above, seek to avold the problema raised by these exanples by
using. rahge classes. They assumed that a POOr range clags would
have been assigned to all the kinde of degraded pastures in the
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examples. Whethor or not the authoritlea concerned counld be
relfied upon o make there judgements, the maip question thak
arfaes igr why call "desertifleation® a process that 1s clearly
not thae ereakion of morse degert=like conditicns?  Why not use
desertification to mean aimply the creation of deserte? Perhape
cren more serlicuws: can Lk be aagumcd that any of thessa procegsses
of chénge In pastnxes damage resllicnce? Are they relevant to the
argument atbt all®

Scil arogion by water is a sericus threat to agriculteral and
pagtoral productivity, and although 1t occasionally results in
total devegcbation (i.e. desertification), its effects on
productivity are uvsualily patchy and subtle. soll crogsion by
water 13 not a proceas typical of deserkz. The rate of aoll
eraosion by water, even on areas covered by natural vegetation, is
greater in areas of higher mean annal rainfall (Walling and Webb
17283). on bare f£ields, the rate 1la many times magnified, =so that
it iz a much more ©F a threat to agricultural Fields In wat then
in dry areas. .

The moet glaringly inappropriate process to lahel
"desartification” 1is waterlogging, and yet LB 1s included amobny
the UREP 1is=t of the progesgen of desertification, Tt afflicts
many irrigation schemes. As a threat fo woxld food supplies, 1t
iz one of the most serious threats to the resources of semf-arid
and arid lapds. The two processes — waterloagglng and salintty -
are symptoms of the zame feorm of resource misvsse - the
ovetrwatearing of lrrigated land - nobk a dezert process.

These hazards to agricultural productivilty attracted attentlion
gulte independently of the desertification campaign, and many
years before desertification galned currency. The most serious
effects of cach ohe is to reduce productivity rather than to
create tobkal descrts, though 1n the extrems mest can 1ead ko
desert—like ronditicne. Each bhags 1tz own considerable literature
and professional oraanisation, To term them descrtificacion 15
uhhecesgary and confusing, and the case for subsuming them in the
antl—desertification campalgn ig obscure.

The quesation that iz begyed by this tale of iszue-fudging

1g: whose interest 18 gerved? wWhy not usa torms that are 1283
confusing in thelr lovatlenal sonnotations, and ones that are
eagler to define and measure than "desertification™? We answWoer

those gquestions 1o the next section.
IMNSTITUTIONAL F&CT, BLLME, TJ-%B'DD

The ided of desertification does have 1ite Umesn. The emcotive
image of sand dunoes purylng agricoultoral Yand i seen in some
gquarters to be a ready way of attracting attention, and it is
hoped, fubhds. We will look at this argument throwgh threo
"windowa™ {imgtitorional fact, blame, and taboo) .

Degartificatlon as an Institutioral Fact

Pesertification has becomsa an "institutlonal fact" as defined by
Thompson ot al. {1986}, It 1= probakhly a rather better saxamnple
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of the phenomenon than the cne they weed. Thofpscn defined an
institutionsl fact as one that An instiivticn wanted po boelietrs,
ofie that served i1ts purposes. #He found khat whlle most of the
institutions copcerned with the Nepaleze Eimalaya maintained that
EFOll erngsion was a serious praohlem, both for tocal Farmers amil,
through itp effects ou Elooding, fer rekidents of the CaAngeaa
plain, they d4id s¢ 1lh a factual vacluum: there weére fewr reiiabfo
data, The statistics that were uged by these lnstitnticns mould
£af8ily be gshown to he contradictery and unreliable. The LEga
for using thepo "Facts" appeared to be to maintalin tlo
institptione, oy the floWw of ald to the Himalayas. The paralliels
betwasen the Himalaya and desertfifFigation are atriking. Angulicr
dlaring example of desertification beind uscd A% an lhetltutionad
fact ia the Eglleowlng:

on Auvgust che Ath, 1984, the lake Precidepnt Eountche of
Higer urged his conhtrymen to join "the f£ight againai the
advancing Sahara* in ordor to avoid the humiliation =nod
disgrace of desertification. He ufed the oocasion to
crack down on mercifinits whe stole frod-gid and =)ok
civll servanta, and to =zack 30 traffle police, oo Apri |
the 15th, 1985 in abhouncing even More draconlah Feasures
agalest desertdfication, he shelved pilans o liherelize
the domeatic political Eyetem "in the face nf +he move
preesing probklem of how ta feed {he populatdon.,,....

'We cannkot talk politdes on an empty stemach, ' bhe caid,
(He} calied on Niger citizens to step up thedir Eicht

againet the advaneing Sahatra desert.....”. {agenee
EFrantt Bressme). The ldea of desertiFication was servilng
him well,

glaming thae Bovironment:

ANOLOEE InEldleous misves of ideas 1ike scofl eprosian in the
Himaiaya and desoartificatlion is thelr uze to dAoflect ailtentlan
from more Sensitive polltical and mocial problems: to olame the
ehvironment, when blzme chonld go to humak institutions or
individuale, Mo¥ihg dunes often take the blome Tor degrodntian,
whare the sericus problems lia elsawhers 4in the Etruckute of the
Fural coconomy.

DeEsertification as Tabog

The final way in which the idea desereification Zorves pirliticzl
ends 1a when it 12 uged 25 taboo. Riebsane {1°284) analysed the
ways in which land-ume decisione bhad been reachod {n Marth Dakota
dft Lo Tthe 19803, Bven though the State had never been Ccoheddered
FAIt of tha Dust Bowli of the thigrtfesn, the mythoiogical rower oFf
the term "Dust BOWL"™ had quickly becn appreciated, aohd had
gtrongly influenced politicat thinking. By the I1983s eche Dus=st
Bowl had been repamed defartificaticon, and many meaaurea Hiad heen
Justified in it Name, focleding the Scate takedver of some
bank&, The myth had also been kept alive &5 a means of
attracting federal fupde for North Dakotan farmers. PRicksame gaw
dasertification A8 an eceleogical taboo that pontrolled poidtical
bahgviaur. )

—_——————



In thelir roles as institutional facts, whipping boys or kabooas,
imprecision of environmenkal concepta ia an advantage; more
pracise notiohs would be cpen bto taat and dlsaproof. We must
emphasize here agelin (as wa did when we discuseed the atatistice
pf degertiFicationl, that ko acknowledge thatkt the of
desertification haf been used for ultericyr motivesn, 1is not ko
geny thaxt there are problema fn gemi-arid areas. It may be that
decision-makers cesd only work with conoepts that appear greatiy
over—sinpliffed to the =clentiszt. Hevertheless, there are two
counter arguments. Slavieh adherence to &8 taboo 11ke the dust
bowl can fosailize opinlon angd a¢k agailnst cglear thinking.
Secondly, repeated use of upteliable gepatistics can be counter-
pProductive. He meibtalin that only clear thinking and clear
diagnosis of the problem will wltimately serve the pecple liwipg
in the dry lands.

TOWARDS ORFINITIONS OF DESERTIFICATION BAND LAND DEGRAPATION I
ARIID AND SEME-ARID LANDS

This section indicates only the broad guidelines for judging the
problems we will Re discussing. The diacus=sion above has shown
that defining desertification and evolving criteria have been
very difficult. pa larkge problem haa heen the falluere to
distinguish the commonganse meaning of degertiffcation [rom 1land
degradation. The distinction made, the task becomer zomewhat
easler, but still poses some problems.

Disertification 15 s=2en here as npo niore than an extyrame form ofF
land degradaticn, which occurs when the vegetation cover falls
bexlow about 35%, {with the proviso that reziliernce is borne in
mind whan assesAalng desertification).

Land Dogradation Crilteria for aesesging lzhd degradation should
be cle#ar, relevant, cnvironmentally speclifle abd scale=zspecific.
With these gquidelines, two bhromd eriteria for judgling land
degradeton cvah ke JdoFfined, based on the 1deBs of Conway {(12E4).

1. Productivity. Py productiwity is meant the rate of
productlon,. The dizstidnction between productlvity and production
iz important: progduotion is merely standing crop, which i3 net of
auch interest to Lhe producer as the rate at which the naw crop
i hbelng produced, and thie 1les productiviey. A decline dn
productivity would be the most abvicus sign 0f land degradation,
But it would not be aufficlent to establish degradation: -a
decline could hawve come abpot for purely socizal reasone, or Lb
may have 1ittle to Ao with sustainabllity.

For relevapce in this eritaricn, the product 1o decline must be
identiFied, and be ogne that 1a aocotomically important. Pata may
come from officia) statistice, from guestionnaires, Ffrom
sgequantial air photographs or satellite images, or EFrom
historical or archascloglcal regearch, Environmantal Speclficity
may be Jdifficult to ostablish: the causes of a4 change in
rroduckivity zre pnot atwaye obhwvious, It {s necespary in asach
age to demonstrate that declining prodoctivity 1= assocliated
with an environmmontal chepge. This would exclude changes (such
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g in the market), that could have extreme cffects on pecple, but
need not invalve af environmental change. 3Scale Specificity
tieeds to be defined Eirst tamporally: this enables the reader to
sudges 1f the peried of measuremant ia too shart (when the decline
may not be deqradation as meant herxe) or too long (Wwhen ipportant
shorkor term changes may be misged). Second, the spatial scale
miat also be defiped: the size of the area ower which dacline £z
said to ooceur (a fleld, a Farm, a parigh, a pIevince, a country
oY A TeEgLCnY. This is o avoid confieslons abedt what s wewnt by
decline: declining productivity on onge gmall pateh does not
neceagarily mesn decline for a larger area, and vice versa.

2. Resilience ig the propertiy cof a raosource that makes its
susteinable uce poesible, " Land degradation ooours when
resilience 1z damaged. The area over which damage ooccurs should
wilways oe =tated af Aot A time scale |, becapsSe 1n many cases
regilience can only be seen to have been damaged 1f the systemn
does not recover after a shock, such as a drought. The period of
obaarvation would then need to ke 2t least one "drought oycle'y
bacause of the ancertainty about what that might be, 1t 15 better
to agk for data over a perlod of Bt least ten years. The
resource 1n guestion should be speclfied in the interests of
envirpnmental specificity, and the measures of resllience should
be aa clearliy deflned 85 poseible.

When we come to the relevance of resllience a5 a celtarion of
langd degradation, we enter a very Jdifficult atea, for reatllience
involves more than anvir¥onmnental Factorsy it can ohly be Ecen 1o
reltation to a particular form of land use, and this should always
be specifiod. The closeneels of the ralationship between the
resilience of the land and the W&y in which it ir need has baen

stressed by Parry (1986). We glwe here an fllustratlen from the
Aryland:s;

The way in which the Nagyev aide of the Nagev/Einal border
aras has heen revegetated after enclosure in 1949, seems ko
show that pompadic grazing pyer millennia has not damaged
the abkllity of the pastures tq recover; the pastures, by
this account, are resilient to grazing, even 1f the system

doea not give pptinmum yilelds {Warrepn 19264a) Warren and
Harrizon 19286, and sae abowvel.

But the environmental resilience revealed in thid way 1=
only ralevant to pastoral nemadlism of A particular kind.
The mix of the external and local sourcelg of bedoutin income
hag always been changing, and esach change in the aconomy
has had reparcussions on envirgnmental resllience. AFtCr
1949 the loss of acesss to areas acroeg the border for the
badcouin im northeastern Sinai removed somda of the external
sonrces of incote, and some of the saasonal and emargency
pasbturesa. THis may have encouraged more intensive grazing
on the remailning land: l.e. & change 1lp langd—-uae practices.
The pastures may not be sp resilient under this new form of
land uge. Odnly time will tell.

In =hort, the reetllience of a piece of land ot ite loag of
regllience must ba assegged gepatately for every differant Eorm
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- B~ mm (N~ merely grazing but grazing by specific broads
and thesze breeds manhaged in a particular way}l. Aoy investlgation
of the demage to resllience should invelve continudal iterations
hetween examinations pf the envirohment and of the sconomy, &and
botwoen environmantal, technological and scohomice spportunliices.

Pamaged resilicrce can of course be recovared: even the most
degrarded s0ll could be rehabllitated if large amounts of capltal
technology wetre avallable. nfnexample can he Eaken from
serithern Australiz (Willliams 1374)

In the earxly part of this century wheat yteldsa from the
sandy "mallee" molls were declining. At that tlime it
appearcd Az 1f whesat Farming wes unsustainable, angd the
resilience of the golls wae declining. But the diacovery
first of leguminous plants {bringing in nitrogen) and then
cf pliosphatico fertlilizars reverszed the trende in wheat
yvielda. ScientifFic and techneologicral diascoveries, and
inflows of capital, had changed ths form of land wse, and
the land ume syetem was again sustainable, resilience having
been restored.

There are therefore degrees of destruction: sems logt reslilience
can ke recovered eanily; some 18 very hard bto recover. This view
diEfare from some of the definitlons reviewsd by Glantz and
orlovsky (1283),; which demand that desertificsation shonld be seen
a2 an rryreveregibkle change, Other definitions are mora opeh to
subtleties. Though Rogzanov (1982, for exsmple, malntained that
desertification should be defined as an frreversible change, his
defiopition 15 Somewhat morse complex:

"irreversiblie crangeE s such a change of seil or wenstatlion
that lt regoires eikhexr man's amelicrative [nterference or
a wery long (decadea or even centuries] natural process for
tha restoration of the inltial state.”

The proposed dafinitison in thie papor is wvery simllar; any doemage
tg resllilence 135 =seen as Iand degradation. The Jdegree of damage
iz gaunged by the coets of recovering resilienca. Whon the £osks
of rehabllitation exceod the banefita or the capltal available
for resteoration, then land can be regarded as "parmapcently”
dogradsad.

CLIMATE AND DESERTIFICATIOR

IMTRODTOCTION

The argument that ¢limatiec changa has lesd to increasegd aridity

and eg to desertificatlion i both complex and controversial. The
firet complication 1s that it is Aiffleoult clearly to demarcate

and monltor desexrt margins. A distinction must alaso be made
between long-term, large Bcale climatic changes, apd more
locallzed yeversihble deterioration of the spyironment. Hefore
conaldering the evidence For and cawges of climatic change, ab
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attenpt 1z made to reasclye some of the confusion batwsan tha
Yexms aridity, <droughft, desertification and land degradation,

ARIDITY AND LESERTIFICATION

Thompson {1975) axplained that eridity, a lack of molsture, coonld
be canrzed by faur clivgatlc proceasest continentality, cff-shore
¢orld currenks, topography and dynamie anticycelonic subsidence,
and high preggsura systems. Desertg are found where one or more of

these processeg gperate over a significant area for sufficient
time,

Aridity jtaelf car ba defined ip geveral ways (Dliver (973).
Clasalficatioha of the arid lands of the world are attempia to
take account of water deficliency through a combloation of figures
for mean annual rainfall, tempAratnra and radiation budook ovor
af lonhg a parlod as possible, Yebk 1€ izg diffiowlt to establish
climatic averages 1n the arid areag of the world hecause of the
Pauncilty of the dats and the varlability of the environmant
{Heathoote 1973). Henca tare must be taken hefore pronouncing
that theyxse has bedh b btr¥end of lncreasintg aridity: fthiz would
hxve to indicate 3 'plgnificant’ change 10 soveral, not always
clearly ralated glimatlc variables,

Increaaing aridity, coused by climatle change, is opviously =
Factor that needs to he considered when investigating
degertification. 5Since "increzaing aridity” can only mean a
change in average conditions, and gince climates in semi-arid
Araat are extremely variable, 1t could oply be astablished with
long periods of record, But even when spch a record is
availabla, ore 1lg 2tlil faced with the definition of “"changes in
arigitym.

First, and most obviouwsaly, drier conditions eoculd be brought
about by abaciuvte reduectilons in mean aDnURL Yainfalls, Sacond,
Farry (1987) argued that a change in eclimatic variabitity conld
be equally importsnt; the mean ralnfali could remaipn the same,
but if the frequency of very dey vears ipcreased, then a land-usa
syetem might well be very streseged. Third, there could Le a
change in seagonal distribution: Depnett, at. al. (1985 showed
that declining annual ralnfalls in Weat Afrlcs ware primarily due
to decreages during the month of August rather than the wholea
rainy seagon, and Degefu {1387) demcnstrated that recent droughts
in northeastern Ethicpia weara mainly doe to the faiiuvre of the
SPring ralns. Fourth, desiccation could also pe ceaused by land
degradation: the destruction of vegetation and soil cover could
lead to increaged drainage and runoff losses and thie in eurn
cpuld lead to the suppressicon of rainfall, Finally, Glantz
(1987] argeed that cheatges o the effaccivatens of the This thak
does fall nesds examination. Clearly a concept of aridity that
only conaidered average conditions would be of 11ttle u=se in
€valuating desertlflication. The term 'aridity' woizld he more
veful if 1t measured wvariebility througch the whole of the
hydrolegical cycla as well pg =limatic variations and
fluctuations.
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CROUGHY, MEIBITY MANO RQRSERTIFICATION

Tf "aridity"” ia 2 climatic term concerned with average
conditions, then “drought”™ refrrs to more ephemeral conditinns
whicii are abnormal and infreguent., It iz nonseasical to gee
drought a5 affecting "true" deserts where wvery dry conditicohs are

roxmnl .

Brought, like desortiffcation, §is AlFfficult to defino. bat
whatever the deflfinitlan, the term 15 widely vsed. "Orought™ fis
often azaumed to he caused simply hy a lack <F rainfarl, t.o0. &
gimple metecrologleal conditlon. For aexampls, Dhar =t al, {1979
definod drought, using the definition employed by the Indian
Hetaorologigal Office, to be a defliciency of 20% or more he Low
'normal' rainfali, It is krve that definitiong of draought based
upoh railnfall alone have the advantage of preclelon, and thaf
rairnfall data arc often tie only data avallalble. Heverthelensa,
rainfall data reveal littie abgut the effects on people.
Sandford (1978} recognised this problem and suggested a more
appropriate definition of Arought: .

“A raibfall-induced shortage of some economic good brought
dbout Ly inadegquate or badly timed ratnfall.™

Some notion of & reduction in water supplies L& =asentiad to the
definition, buk the variability of the climeto im arid lande
auggests that the use of rainfal) alone and in particuiar the use
of annual total= {s guestionable. As the majority of the
bopulation 15 ovften imvolved in subsdstence agriculture, an
appropriate defindtion of Arought might focus on the deficiency
of modetore for crops, i.e. an agricultural definition, Erizhnan
(1372} reported the D.5. Westhey Bureau definition ae,

"A pericd of dry weather of sufficient length anpd severity Eo
caude at least partlal crop failure.®

The texm "drouvght" pneedr Lo incoarporate a measure of the
effcetivensss of the climate for a specific purpose, be it the
maintenance of an ecosyatem, or of livestock herds. ©One should
be gkle to define a "pastoral drought”™ or ah "ecoeyRiem 2rought”
or a "milist drought®. Dprovght would then ke defiped in terms of
lard use, and it follows that if the land use were Eo chamge, fthe
freguency of drovght would also change, without a necessary
change in elimate, Misunderstendings of the real meaning of
"drought™ can be Been to be the caunse of much &f the canfusion
about the orisis in the dryiapds. The queskion now begomes: hae
the climate changed, or has the accupation of marginal 1ands
changed?

Ihe widespread incidence of drought gonid then be a reselt of
changing land use: it may throughout sub-Saharan Afrlca reflect
increasing occupaticn of the memi-arid Iands. It eould alaoc
reflect desiccation of the envirenment through & reductlon in the
effcetiveness of rainfall, by iand degradation processes ar
“limatic change.

.

13



CLIMATIC CHAMNGE AND DESERTIFIUCATICOH
In order to predict future climatlc conditions one neads to:

1) Collact sufficient obearyvations to lllustrate spatial and
tempnral variations.

2) Establish trends and climatic changes.
3} Identlfy causal mechanisms.
43 Devaelop models  that can predict futore chenges.

Thers i mach wheertainty oF/eT the cassal wmechanisne of recent
climatic change, and whilst sophistlcated modols have heen
prodoced, they do not yet glvwe rellable and detailed predictians.
Despito the growing evidence Thi ylobal pean empeiaiiies wilil
rige because of the "greenhouse” elffect, 1t has not been
concluaively proved that pecplse Can 4o easlly alter Earth's
glimate. Temparature chenges adide, WMO {12E3) maintained that
1t was unlikely that CQZ cpnoentrations had any effect upan
inereasing aridity. Changes 10 £olar emigslonse might accentuate
changes, but the effects of dust and any relaticonship with sea=
surface temperatures wag upclear. An increase in temparature
would rosult in a rise in evaporation rates ylieldinog more
meiskure to the atmosphere. There could be a corresponding
inereasea in preacipitation, put precisely where 1t would fall and

the effect vpon the sabtropical high presaurs belt remaln
uncertain.

Those interested 1ln degortificetion are more interested in Lhe
incidenea of drevughts than i glpkal climatie change, cven if
droaghks do not in themaelves cause desertification. The
interaction between drought and desertificatlion gperates in twe
waye. Drought canp precipltate land degradation by reducing water
supplies in A aystem that is already imbalanced through
overexploitation. Lasnd degradation in turn may contribute to
drounght by feedback machanisms involving eurface albedo, soil
moisture and pogsibly dust.

RESILIEHCE ARND VULHERABILITY

The characteristic of dry lands that makes them specially
vulnarable is the zlowpegs of recovery. Water ls not avallable
tp re-weather rock and re-form solls, except slowly and in few
places; or to wash away salts onee they have aceumulated! or t0
encourage recolonisgation by plants ohece they have besn remowgd ©r

damagedr or to encourage the build-up of organic matter in the
goil . .

BOILE

two types of dryland landscapes can be distinguished wikh
driferent quatities of resilliencer thoee formed oy the wind ant
those formed by water,
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Landscapes Forped hy Wind Active sand dunes in very dry desarts
are a cnngide:ahlauiﬁEEEE in some cases. The dunas are active in
these enviranments not hecanse there hap bean interference, but
bacaugse thars is too little rainfall to support plants, and
hecauss there are plontiful supplies of loose #abd and strong
engugh wipds, The dupes can be controlied, but at considerable
eagt, while the damage Inflicted by movineg dunes is not nearly as

grept as moat of the other problems dipcussed here,

In #emi-arid lands, on the other hand stabllizad dunes are an
important resource and thelr resillence 12 utidey real! threat.

The deposlts cover abaut a third of the purface of most of the
matar eemi-arid ragions of the worxld., They ware formed in arid
phases of the Fleistocene, and became vagetated when the climate
lmproved. The soila on these dunes support a high proporticon of
animal and plant production of many arid lands. Thay are asaful
polls for many reasons. Infiltration of raln 18 guick, and this
and their depth cantribute to their high availabklea water
capacities. Tha uppermost horizons of these zoilz Ary out siter
rain, and this prevents the losa of water from deeper layers
{bgnew 1982}, These properties enable awndy soils to support
more vegetation than most Finer apilla. They are aleo eagier to
cgltivate, egpecialliy with the hoes and simple ploughs that ars
used by poor farmers, Their silghtly acid nature l1s ideal for
crops like groundnuts.

cultivavion i5 a much more sarious threat to sandy golis than
grazing. In most cultivatian systems all the natural vegetatlon
i repoved, and realllence can be drastically diminished. It ie
prohable that wind eraosien has inflicted serious damage to the
regllichoe of these =o0ils: since the upper horlzons of so0lls on
stabilized sand dunes contailn more £illt and clay {(and therefore
potential ferkility) thanh lower hortizons (Fye akd Tscar 19287},
and they also undoubtedly contain more organic Mmatter. It iz
the=a upper horizons of course that are the first o be lost.
Sandy upper solls usually allow Tapid infittratign, and do nat
readiiy form crusts = that ercsion by water 15 rare.

Lendsrcapes Formed by Wakter Scoils formed on landgeapasz shaped by
water can in turn ke divided into- three distinct groupsi oh 5tecp
and gentle vallaey~&ide slopes and in valley bottoma. Thare is a
characteristic, abrupt contrast between the virtual aksehnce of
soil on steeper slopes, and deeper soils on santler ones. Soil
erpaion 18 thought by many autharitles to be & very ogreat threat
to these zwvllszs on gentle slopes. 50il «roaion i3 A @erlous
problem on any soll iE the rate of arcslon exceeds Lthe rate of
emll formatisn. In hot wet troplesl areas the ratese of bhoth are
high, bunt in gemi-arid ar=as Loth are probably low undnr natweral
caonditicons [(Walling and Webb 1983}, If exrc=lon is artificially
arecaierated by =learing the vagetative protaection, the rate of
2011 formation capnot keep up anRd solls are lost,

In a1l dry lands the most biolegically and zconomically
productive solls are ir valley bottoms. Many duthorities have
polnted to the enormous contrast between the baprrenness of most
of the dry landscape and the lushness of life in these aites.
Highar productivity arigses mainiy from the water that s fed down
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to these low gites, but At ia zlgo partly a function of the depth
of sgll, and the nutrients brought down by the water, Walley
flooxrs are generally gently eloping, So that water erosion is not
A grezat harxard. Morsover the senlis, llka loexs soilbe, are deep,
ang abie to withstand conaiderable loss Erom the surface. Tho
Ewo major hazards to thega soils are waterlogging and seazinity.
Both gallinization and waterlogging are p conseguence of rising
watoy takbkles. waterlogging occurs when water tables enter the
rooct zope angd inhibit grpwth. Salinization may foliow: wheh the
wotertakl® is nigh enoughn, there 15 caplillary rise to the
surfaca, and water evaporatos there, leaving its load of mzalt.
The s5a})t inhibite plant groweth by digtvrbing the epsmotic
relatione In the rook zone, Gther problemr azpociated with
salinity are alkalinity and toxicity.

VEGETATION
Distinctivenesas of Dry-jand VYegatatlen .

Dry-land vagetation, Lllke dry soils is msperse, but, algo Ilke dry
sodla, 1+t ia very patchy. The small pockets of denser natural
¥egetation are cruclal to grazing strategies: in extremity they
are the standby, but they play eritical roles even in good tines.
Unherded cattle in cantral Austraila comgregata in these =pots,
partly for ghade [(Plockup and Stafford Smieh 1987, and in poorer
PArtn af the worid, herdsmen take their Flocks thero at night.
The poackets, tiny as thay are, supply by Far the greatar
Froportjion of grazing.

Gome of tha Mlddle Eaztarn desarte where varieus vegetational
Frovrinces ovarlap are guite rich in plent specles {(Manin 12831),
and the Sauth African and Mustralian dry lands contaln a falrly
rich endemic filora, but in general, dry land vegetatfon is wvery
apecleg—ponr {(West 19E2: Brenari et al 1384) .

Pry ecos¥stens;, accerdling to Hoy-Melr (1979780} ar=
characteriat.lr:allﬁr PUulsze-TrEegponse SyYatem=: rare pulses oF
rainfati activate an optharwise dJdormant &E¥Ebam, and a low-
thtenslity, rapidly ettancating wave of activlty pasaes up the
203 thain. Becapda second2ry prodpcers moest adjust to Yhe poor
rathar than the rare geod times fas in Fact do many farmecs),
there are nmot always encugh secondary producers to make use of
the polse of primary production aftcr a rainstorm, and littie of
it 1a coneomed under natural conditions. Thie meane that
arazierg, who adopk their own stratagqiea far mailntafiping the
Mitnhers of grazing animals, particutarxly mebilllty, can often make
vae of primary production that would go ko waske In a natural
gyatem. This 4§ one of the reasons why nomads can actually make
mere out of a2 gemi-arid ecocsystem than olther natural grazing
animals ar rapching sSyatems (Heatern 1982},

LOCATICR AND TREHD

In Africa, where data 15 hatrd to coma by, attempts to guantify
degradatioh, avan in semall areaz, hava so far Exiled to come up
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with uvnequivocal proof that it exiets (Ahlcrona 1988; olsson
1785) . Bs Olsson points out:

"dagertification, if such a process exists and can he
defined at all, is such a compleX procass that a single
indicater will not be adeguate O reprasant the great
humber of intercelated components”

apgesement 1s clearly not easy. Bome of the raasons for the
probieme havea been mentlioned already, such azn;i

1. Definition of Usa. AEsassment must be In terms of & apecific
uge.,

2. AuaeHsmnent of Impact. It is aftan difficult to find out just
vhat is the economle impact of degradation. Communities adjust
in a complex way to degradatlion, as Farry (1286) noted.

3. biscovering Causes, whether natural or induecsd,. Very olten
what appesars to be degradation cansed by lntarferenca is a
natural part af the environment. The diagnogls of guiliens and
other signhs of s0il erasicon 1s not at all gasy- If interfarence
18 not to blame, then expenditure on rastoration 15 unlikely to
bear Erumit. : '

4. The Episodie Hature of Erosiopn, EBrodioh avoenisl ara
infregquent and do not affect aAll of a landscape at oncea. The
Assesaor NAaY Class something as degraded, whean 1t 15 & merea
pasalng phenomenon .

Whether the prablem 13 worse in one cpoubiry or ancother, or in one
continent or another is even more difflienrlt to assensns than
whether 1t 15 worse in one field or ancther. Two things can be
gaid about internztional comparisons, howewer. Flret, richer
coruntriss have the skill, trained manpower and capital to rastore
land. These rescurces ara not avallablo in poor countrias: the
coet of regtoration representa 8 mpuch greater proparticon of the
naticonal incoms, and 1e by that measure alohe more seripus,
Second if tho kind of impact. It 1s trus that the sffects of
degradation onm world food production are likely to be feit first
through its effects oo the highly productive farms of tha rich
countries., Put, in terms of the effocts on livelihoodds, and
thetetare the more immediate impact, degradation will be f21f
firvet and most harshly in the poor ceititrien, where popdlation
denmsitlies in the dry lands ars higher and whare more pepgpie ara
already close to the bresdline.

For both these reagpng 1t is in poor céuntried that tha proklaen
really lien.

If the locatlion of degradation js difficult o determine, the
trend is doubly po, afF Sandford recognized (1583). To estabidsh
trends one needs sequential surveys, and yet methods of
evaluations changa, methods of land use change, anhd above 211,
the environmental is variable. Degradation 15 nothipg heaw in
histary. Tt appears that many faminesg Iin tha past ware
assoclated with land degradation, and accelaerated scil ercaion
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has occpred in the 014 World gince the Messlithic ({(Bleikie and
Rrookfield 1984}, NWevertheléxns, moest avthoritiss belisve that
the rate of degradation (8 greatar today than it hes aver been.

CAHSES
Thare 1% o ahartage of blame for land degradation in the dry
lands, Eecausa our discussion of climatilC ceuses conclueded that
they are not a mtader primary canse of degr&datlion, the focus
ghifts to land use,

The Diversity of Degradation Environmente

_ Deqradation happens in many Jlfferent conteXts: in cool dry and
warm dry =avironmente; in voery arid and semi-arlid climates; and
oh different types of agll. Mora puzzlingp it happens iy wary

- £t ==
A FFremnt Zoristlss; ancieny Gl MOC I AdVanded

technologically, and traditionaly rich and poor; capltalist and
sacialigt and as on.

Explanationa for degradation are never gpimple. Fanlts af
technigna end technolagy are linked to faults in accleky, and
these fn tfurn to faulte in the weorld ecopnomic order. The
explanatlon far degradatlion 1n gny one place ¥ill be g complox
mix gf cavged: ovargrazindg: overcultivationy population pressure,
ignorance: Yreedy ineguallity: depepdency; =l act togoethar in
subtly different combinartlians.

Faulte in Technigue

Ovargrazing. Tha dafiniticn of overgrazing depends on the
practical interegt in mind. To the pature conservationist it
meang tEhe loas of valued epecles from the basturer to a
commarsial, well capitalized graziler a pasture may be gvergrazed
if it 1ig net at the cptimum lavel of plant productivityy toa
more raothlesa, or lass well endowed cparator, wheo can sélll keep
ionger t2rm in mind, it may be when the pasture reachoas tha
*safe-capacity” threshold of Woy-—Meir; or when unpalatéble or
iess palatable plante begln to invade to the extent that there is
tittle left to grage, T the desparate, poor pastoralist it may
simpiy bhe when hia goats have nothing 1e¢ft to esat. Overgrazing
o m eatkle-paztoralist may not be over-grazing to the goat
paatoralisk.

Many, 1f not most pestorziists, both ranchers and nomads, trade
of f mild overgrazing for other advantageg: the neod to keep the
stock watered, the convenlence pf having them near the hone; the
baliaf thak 1t s better to have a larger numnber of poor atock
than a few well-fed ones.

Real anxlety is Justified when large parts of landscapes bagcme
demuded, or when the most valuabla grazings in valley bobttohs are
damaged. Thls kind of cponcern ls now being expressad in
Australia {Woods 1984}, where it ls based or a falrly secure
country-wWilde asgesement of damage.,
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Overcultivation. dnrercultivation 1 a much greater menace than
ovargrazing. When the exposure of the surface by clearying for

. agriculture encourages loss of fertile topsell or expores
infertile suhswoil, then resilience is damaged. It may ba
jnaccourazte to assume that traditiconal systems of sultivation were
perfectly at egullibrium with the etivironment, bhut the seale of
damag=, was certalnly less in the past undery lower

pupulation densitiss than it 15 now.

Tn eagtarn sSudan, the indiscrimlpate introduction of mechanilsed
farming has led to the opening-up of large tracts of land which
can then be ercded by the wind, The same hag happened in parts
of Iram [Echulz 1982). In Weat Africa, overcultivation has
raanlted from the need to maintain the value of exporis of cagh
crops such as grouhdnutsa in the face of declining world prices
{(Twose 1984} .

Where farmers are richer, there are other mapifestations of
overcultivation. The Dust Bowl of the 19308 in western Kanzas,
and parte of Texas and Oklahoma, has beeh attributed to the
introduction of mass-produced heavy farm machinery: pleughs,
harrowe &nd rollere., Today technigues Iike minimal cultivaticn
hawe redoced the incidence of wind erosion. The wholesale
ploughing of the virgim lands in the USSR in the 19508 and 1960Ds
in response ta Kruachev*s call to increase food production, also
used heavy machinery, and hrouoght about wind erosion (Brezhney
1978Y .,

He belleve, along wlth many others, that poor cultivatlon
techniques play one of the mest inportant roles 1in dagradation it
the dry landa, They are certainly the most extenaive form of
dogradation {see Wood's survey 1584).

Faults in oclety

Blaming tachnlgue and tachnology, however, 13 almost ag
pernicilous as blaming the envirenment itseif: it evades the
igspe, Why are pecple driven to adopt damaging methods of using
their snvircpment? This is a much more complicated and sensltive
gquestion, and ona that many would rather avoid. :

The First reaaon that sprinm to mind to explain why paople

adopt poor technigues might be ignorance. If pastorallsis were
simply told how their stock damaged the resilience of soils, and
how to avoid this, o Lf cultivators were told to ragt flelds for
several years rather than cultivate continuausly, oOr to uge
manure, then might land degqradation nat be atopped?

It eapnot be denled that people sometlmes damage the reailienheoa
of dry lands through ignorance, but many of the claim=s that
ignorance is to hlame arc suspect, For example, a baiinf gqrew in
the 1950 and 1940 that nomads behaved lrrationally. However,
nore recent research has shown, guite on the contrary, that they
were u=sually a deeply rational part of a complex strategy of
dealing with 1life in an uncertain anviconment {Dyson=-Audaon,
1980 Jacobs 197hH).
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The malwn problem with accepting ignorance as a major explabnaticon
for degradation 15 1tz asheery uplikelinesg: how could it Khe that
ignerance hag led to dogradation gniy in the reoont past? Surely
thelr survival alopse 1a togtimony thal theses peaple have avoluwocd
#4 Buitainable Byatem.

ropulatian

The lhumap population hae undoophtedly been growing in many dry
lande. oOne of thwe firet reportas of "desert gspreading™ fn Fnglieh
wae about a part of Sudanr that had seen an increase’ 1o population
Following the yeturn of the Ansar (the Hahdi's followars) to
their 1ands in Rordofan (3tebbing 1953). The pressure in Sudan
appearg atiil to be grovwiny, to judge From the grawth in area of
cultivated land (Hellden 1978; 19B84). Hoyerthelese, a little
cavkion im nesded with the explanation.

ftudies nF dAegradation, ewven in Afrieca, have not found i€ easy to
ralato population densities to degradation. for exampla, in the
game park of Sudan to which Stebbing (1953} refecrod, Slssorn
{1983) could find no corrcelatione between population dstz and
degradation.

Thers pre the reptated reports Ehat, among poastoralista at least,
growth rates in dryland populaticons are not high (Swift 1952).
Nomadeg, 1kt is suggested, adjust both the supply side (their milk
antt meat] and Jemand slde (thaeir own populaticont €0 the careyinag
capactity of the land. They ©an do this becanse they da net n=ed
# large o growing populatlon to manage thety herds. Thyey
control population by vartious bBbirth-sonkrol methoeds, maioly
goclal institutiona, bobt also by emlgration., IC there ig
population pressure on pastoral lands it propably does not come
Irom the pactorallets themgelyas,

In Boma areas, the prabilem may e rather A decredfe, O A
selective decreass in populablon than an ingreane (Kates et al.
1977). Much of Horth Africa and parts ©of West Lfrica have lost
thelr active male populaticon to work @lsewhers and CthoEe wha
rexain are leazs able bg manage: the eovirooment. In LEhe gdeveloped
dry landsz, degradaticon hag beeh cocuyring 1lp the face of
distipot decrease in the human populatfcn. In these areas the
Fopulakian 1s ageing, and an ageing populabion has 1e883 intorast
in the Euktrre of the land (Held and Clawson [%85). Fimally, as
in 5o many of these explanations, the "population® explanattion,
though L+ may ba porrect it partk, cah divert attention from more
lmmedlate causars.

Dol Frﬂpertx Resources

Farrat Hardip's [18gB) provocative arkicles zbpout the use of the
worldts resoutrees provoked 3 dehate abovt the role of commenly
held property iln resource degradation. Hardino bBimself beliscved
that iF a pastoraliet owned hlpg atock ifndiwidually, but his Land
commipally, it would e in hils inverests to gvergraze; he would
galn in the short run, society would logse ip the long run.

It is prohably true to sa¥ that 1o falriy Atable end sedure
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traditional socletles, Ccommon properiy racourcsesd are managed
carefully and are conserved. When spcieties gre under stress,
cither from exkterpnal pelitical or sconhomic preseure, or from
climate, or when their control ovaer the rapge as a close-knlt
managenent group 1s ramoved, say by the nmationaiization of
rangelend (Swift 1242y, then the individual has iittle cholce but
Lo meke the hest he can of what las avallahle to him, and Hardin's
rule heging to operata.

Ineguallty

The inegquitable distriboticoh of rescurces is held to hlame for a
very large proportion of land degradation by some resaarchers -
(Plajikis 1385; plaikie and Brogkfield 1%86). Pecple who have
loet control over their land oan. have little interest in lotig-
term resilience of the regource, and little power to influence
it. The little¢ support that has been given to agrilcuitural
developmont in the Third Woerld, has alhoat all gone Lo 1arge
commercliz]l producers and not to the emalil farmers who are those
who perpstrate and suffer the worat degradation.

HMomadic pastoralists have faced increasing inaguallty in meany
parts of the world. Pfastoral land was appropriated by colonlsts
inm French Algaria and British Eenya, and ia being apprepriated by
cultivators in the Sahel {(Horowiltz 1975}. Homadie grazing land
hae heen natiaonalised in all African ccvintriss (Swifts 1982}, and
much of it has beon taken for state-regletexred schemes, as in the
mechanizaed agricnltiere schemes it the Sudan. It is the poorer
lapd and resourecs that are lefFt in de facto control of the
rastaralizst=s, and yet the hetter land wazx often crucial to the
pastoral strateqy.

If BAlalkie's anely=sis of iand degradaticn {19B6; 1%8%9) has &
Ringle explanation it te that it takes placve in sacistias under
=etresa. Gf course strese 1s easy anough to find 1f one hegina
to 1look for i+, and soma scarches [or streea can yleld rather
Faclle reauita, But it 15 net unreasonhabla to point o the
etress of drought ahd the pffoct of the stock-merket crash 1o
1929 an the price of whaat thet was ageaciated with

the pust Bowl of the 1931g, nor tao the stress of competition with
the United Statee that lay behind the srosion that followed the
pleughing of the ¥Wirgin Lands in the USSE in the 19528 and 60s.
Nor 18 it unreascnakle to polnt to the stress of low world
commodity prices and drought ot the Sahal and the Sudean in the
1374s. :

Poverty: A Shortage of Capital

IfF a2 community ie tog poor o raise the capital needed for
restoration of degraded 1and, then degradation iz iikely Lo
contitue and accolerate., Thiz hag been recognised in the Unitad
States for many years where it hag heen Federal pollecy for the
gtate tg provide the capital for restoration. It is now
recognisad by the World Pank to bhe A necassgsary policy 1in the
Third World {(Hopper LOBH):
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"Popor people cannct =asily postpone immedigbe consumpblon
for future returns., Hor will they Jignore the preszing needs
of the momant 1f these cahl be met from their limlted
reagutcen, evean iFf the ugse of thesa resources Jeopardizes
their lenger term viabllity®

Of all the explanations we have offered, thie maker the moszt
direct connection between powverty and degradaticn.

Concliusion

wWe conolude, that dry land socletlies have besn under great
presdaure In the last faw decades. FProbably no one calse of
degradation stands alono but 1f there ig oow- that standzs -above
" the others 1t is that spcieties have been lazing eontrel in a
fast changing economic and political envirenment.

THE WORLD SCEHE
Colanialism and Imperialism

Almost bhe whole oFf the dry world has In the past beon colanised
or uhider gome form of imperialism. The only major excepklons are
the Chinese dry landg, and even there it gpould-be argued that
their rejlationship to the central Chinesas government was at many
timee one of *internmal colpnialism™. Colonialism and impoerialism
Intensified the peripheral hnature ofF the dry lands, and
Introduced other perniclous affacks.

1. Im many ifmperial situwatiens, cash-cropping waos forcibily
introduced provide taxes to mesk, among other thinds, lmpersial
Coats. gQplum wasa grown in Indla, egotkon in the Ponojab and the
Sudan, groundnuts and cotton in Weet Africa. These new crops
forced gut food crops, and when prices Eell, encoutraged farmers
o plough up and plant incraazed acreages in ordey to mesel Lheir
own coate, the new demands For cash, and the naclaonal demand for
foraign curlTEncy.

Z. TImperialism disrupted old political balances. In Higer, {or
example, when the French, not without difficulky, finally
dJefeated the Twareg Camal homads, who had been the polltical
comtroliers of the Sahel., Fulbke sattle herdera angd Hauaa
cultivators were able to move into driler argas thar they had
gettled bafora.

Inexperiesnga

By "inexperience®, we mocan the poor understanding of ehe dry
world by cuteldars who have zought to Interfexe ipn it.

Tha dry lands were the frontler for nineteenth and wsarly
twentiacth century Americans, EuUropsans and pugtrallsns. They
entergd unfamiliar environments, whether i thedr own "backyards”™
or in the colonies. They knew little abont sppropriate metkhods
for wsing the new envircoment, and had l1ittle anderstanding of
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how it behaved. They had no comprehensicn of its vwarfabjility. or
even of the dimensions and basic cauvsac of aridity.

The second manifestation was sclentific misjudgement. The aarly
theorles of range management stemmed from the writings abount
climax veogetatbtion by sclentists llke Claments (1924), who were
5till ohly scratching tha surface of ap understanding of dryland
ecology. In East Africa, hagsty scientiflc or peeudo-sclentific
judgemente about nomadic communitles led to some disastrous
administrative doedeians {Baker 14977}, In general, scientists
ruahed tp condemn nomads as irraticpal, without any real study of
the ceomplexity of their scological strategies (o.q. Lowdermilk;

The truth 15 that dey lande are probably the Ica8t well
uwndarstood envirconment on BEarth. Very l1ittle research has heen
Inte crops like millet and sordhum which are the staple feoderops
of the semi-arid lands [World Bank 1984}. The huge problems of
the dry lands;, imn Africa at legst, are receiving pitifully 1ittle
research.  When the Eocur turns to research spocifically into
land degredation or degortification, the picture 1z even bleaskar.

CONCLIOSTONS

The causes of 1and degradaticon are mora in socilety and the world
cooliomic order, than in nature. Ignorance in lakd ugers, but
more tn planhers and seolentl=sts had been 2 strong component of the
process. Among land uwsera the hlind spot may be the, to them,
distant future. Among planners the Ffaillure has been more poost
conceptualization, than lack of facts. The facts can only be
collected after clear congeptuallzation. Morsover a coherent
CAMPLLLD must depend on Ciear 9oale, themeEelves based on credlois
facta., The most important factor tao overcome 1n a programme to
combat the problem of degradatlon i1s the economic imperative that
drives people %0 degrade land, and the scopomies that pravent
restoration and encouwrage a conkinuing spiral of degradatiohn.
Econcmilce faorces are linked closely to polfitical onesy what poor
people 1living in the dry l1ands need 1ls control over their
econpomic future. When this comes, they will demand to know how
te mahage their land =o that 1k 1= resiliept.

SOLITIOHS

The choice of solutions for the problems of dry lands depends,
needless to say, on the analysls of causesn.

There 1& no ore set of szolutions for all dry lands. EBach 4Ary
environmant, and each™dry—land culture needsa 1ts own mix of
pelicies, The first rYaguirement In any plan is for carefuel spudy
of the loral situatlion, and careful sampling of the opinions of
thoae who live and work In the local environment.

ODry lande have distinctive ecopomloB: returna per S0re are very
lowy returns per man may te high. The distinction has always
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been the appreciated hy nomadie pastoralisats, and by bunters and
gathersers in dry lande, both @f which wralue hands abgve Lands
{Swift 1982}. '

Rlske are much greatar 1y axrid tham in humid climates, and all
Ary-iand planning has €0 take rizk into aceount. Risk-mitigation
1s weantral to mahy policles for dry lande {Heathoote LO806):
helplng graziars and farmers over bad timee by removing SUrplus
ptock From the range fn droughts: bBringing Iin extra faod EFor
cattie and pecple eto. Rizok, bhowever, 15 a matter of perception,
and different cirecumstancees produce diffearent assessmanbta of
riek., A xich capitaliet may be akle to take a very hig risk in
an inveatment in dryland ranching, if he is remalnihy sources of
lncomo ara secura.,

EESELPCH

The pericd since the 1977 World Conference on Desertificalion has
shown that wery Ilttle 15 known about the processces of .
deaertification and land dedradation thamselves, let alope abhoot
how thoe can ba controlled. Basle research must pracedoe the
monltoring Ehat is such 2 popular caunse zmong the desertification”
organizations. We cannct know what to monitor {f we den't
nnderatand the bazlc procerees, and thelr lmpact on people's
llves. What the astories of Failure do suggest 1= that rosearch
he beenr misdirected in the past. QResgarch now nocds to be both
more geclentlfic, and more applicable. Horepcwer, even if LIt 1=
krue that ennugh 15 known to begip the rehabilitation of
drylanda, it 1s doubtful 1F there i encugh scientlfie Knowledge
and technology to eustaln the improvement, and Lhen to ga on Lo
create proRpercus dryland commuplties.

Wie helisve that there are four priority areas for rescarchi

1. Hesgearch 1nto the basilc proveszes of land degradation, bo
inclbde climatle data collecklon and climakis modelling research
Into the ways that gemji-natural wcosystems maintaln themaelvas,
and how they change under nsc &and achileve new kinds of
egullibrium. More needs (e be known of the role of sciil-serosion
in land-degradation: i1te =ffucts on resilience and
sustainability, This means research acrass tho borders of
naktural and soclal aclence.

2. Ssurveys (monitoring) of desertification or of land
dagradation should be made from time to time, but they can only
become valuabkle onge khe hasic procesies and values of
degradation are untderstood.

3. #pclal ressarch into how communities decline, survive or
adapt. Fpowledge of this kind is essential 1f there is ko be any
externgl influence on the futvere of the drylands.

4, Agqricultural research of all kinds, but only agricultnral
regearch that 1s backed up by efficlenl extetzlon. :
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EQUCATION

Educatien sanh play a role in rehabllitetion. Agricultural
collegos and agricultural extension work have played a cructal
role 1n prevanting land degradaticon 1o many parts of the dry
developed world. Thera are many ainple, cheap ways of
maintaininyg resilience, and many skills to bhe legaznt.

The main probhlem with an approaci that puts too mueh f£faith in
education "is that it zould be yvet ancther way of aveiding the
real izsue. Uniesse seducation 1s part of A package, it can sasily
ba irrelevant. The principal pioblems lie slagwhere, and until
they are tackled, education could aveaen be harmful, Uptil land
ugers have the economic and legal freedom o ocontrol their
futura, and to apply and adapt the lessons they are taught,
cducatinn Ahout eonserving resoureses oan have 11ttle relevance to
them.

ENCOURAGTING AH "AGRYICULTURAL TRFLHE_ITIQI-I"_

Therse are at leagt three «lements that appaar £0 maka for
aucressful agriculteral transliticn: demeocracyd botbom-up
approachesy and giving emphasie to agricueltural production. What
ig less clear 13 whether thay ars all IacasSary.

The succceszes kchiaved in the Mid=-West of the United States anod
in Epml-arid huetralla in combatting degradation wera thosa of
socliaties in which the farmers had a conziderakle {come would =ay
aven too powerful] veloe. This sugyests that demacratic
lpgtituticons are important to racovery.

Most development apecialists naw bellete that ohly small—-scale
gchemes will work., In these, technpiclans trained ina wider view
and in modern technlgueshelrk slide-by-8ide with locai farmers, so
that thera i1s nutual acg aent of indigenous and exogenous
technigues to tha problAEERE hand. HMHora than this, theouwgh,
central goverpment anﬂ“:‘?fi'_l;' . aticonal agencles need to be
persuadad that people willd¥only react positively to development
gohemea 1§ they are gigen muach mare satkral of themg pacticulacly
contrpl over land, water and marketing. Thera Are ROW Many
achemes in the dry world that are trylng to meet these criteria,
though thelr progreas has not alwaya been eagy (e.g, Swift and

Mallki 1984).

There are many obetaclas ta this kind of progress, nonetheless.
In splte of a massive changa in directfon amohg African
Governments and aid agenciaes in the last few yeoars {e.g. CEC
1986}, there are still governments who oling to ideas oF cantral
direction. The kind of restructuring that s demanded, and the
transferenca of power From the citlie® to the countryside, ars
considered real threate to many regimes (Cater 1986), However,
we believe thia to ba the only way forward.
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