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Ad-Hoc consultative meeting on the assessment of desertification Preface and introduction to the papers presenied

Deseriification: a new assessment 1990-1992, UNEP-DC/PAC, Nairobi February 1990

GLOBAL ASSESSMENT OF DESERTIFICATION

PREFACE AND INTRODUCTION

TO THE PAPERS PRESENTED TO THE AD-HOC CONSULTATION
MEETING ON ASSESSMENT OF GLOBAL DESERTIFICATION:
STATUS AND METHODOLOGIES

(15-17 FEBRUARY 1990, UNEP - NAIROBI - KENYA)

The United Nations Conference on Desertification was held in Nairobi, Kenya, in 1977 and endorsed
a blue-print for "dealing with" this major environmental problem. The blue-print was contained in a
document entitled the Plan of Action to Combat Desertification [PACD], and it was subsequently approved
by the UNEP Governing Council as well as the United Nations General Assembly. In that document a
target date was selected (the year 2000) for bringing the problem of desertification under control. The first
major assessment not only of the desertification process but also of the achievements of the Plan of Action
to Combat Desertification [PACD] was carried out in 1982/83 and was presented to the UNEP Governing
Council in 1984. The next major assessment of Desertification is due in 1992, and will probably be presented
contemporaneously with the United Nations Conference on Environment and Development [UNCED] which
will be held in Brazil. Preparations are already under way for this forthcoming assessment, and the papers
contained in this publication give an indication of the current thinking as to how best to achieve a
comprehensive result including the new maps to be produced to indicate the global picture of desertification
in the 1990s and up to the year 2000. In so far as the papers were mainly intended for an Ad Hoc
consultation, they are not necessarily the polished piece of work which will have to be presented to the world
in 1992. However, it is possible to obtain an indication of the directions being taken by way of new regional,
as well as country-studies of the process of desertification including efforts at the various levels to address
the problem of its possible control.

One of the major criticisms which has been voiced by numerous individuals concerns the operational
definition of "Desertification" which was adopted at UNCOD in 1977, and the contribution to this publication
by Prof. Richard S. Odingo critically addresses this problem attempting to find a way out and to urge for a
more scientifically realistic and acceptable definition to guide future programmatic activities under the
auspices of the UNEP Desertification Control PAC. It is important to note that no meaningful assessment
can be carried out without a clearcut definition of the problem, hence the need for an unequivocal one.
Following the discussions which were generated during the Ad-Hoc Consultancy meeting the following
definitions were adopted for the purposes of the assessment which is in process:

"Desertification/Land Degradation, in the context of assessment is, Land Degradation in Arid, Semi-
Arid and Dry Sub-Humid areas resulting from adverse human impact".

"Land in this concept includes soil and local water resources, land surface and vegetation or crops".

"Degradation implies reduction of resource potential by one or a combination of processes acting on
the land. These processes include water erosion, wind erosion and sedimentation by these agents, long
term reduction in amount and diversity of natural vegetation where relevant, and salinization and
sodication'.
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"dssessment should provide measures and estimates for the effects of these processes, e.g. in the form
of status or severity of water erosion based on explicit criteria".

"The information on the status for each process should form part of the assessment, which should not
merely present an aggregate severity class for undifferentiated desertification/land degradation".

The important point is not the exact wording of the definition of desertification as such but the fact
that moves are now being made to find a more operationally suitable definition. It is clear that if the new
assessment of desertification is strictly guided by something like or close to the above comprehensive
definition, one may come closer to getting the truc global picture.

The one most substantial paper contained in this volume is that by Prof. Boris G. Rozanov entitled
"Global Assessment of Desertification: Status and Methodologies". This is a fairly comprehensive look at
desertification globally but with the most interesting examples coming from the USSR in general and Middle
Asia (USSR) in particular. The study leaves no doubt in one’s mind that desertification or land degradation
resulting largely from human activities is fast accelerating even in the so-called developed world. This new
emerging picture is contrary to the posturing by most of the industrialized countrics at UNCOD that
desertification was a problem they were aware of and that they had the technology to eliminate it altogether.
The study is largely qualitative but it produces a new and more insidious picture of a problem of land
degradation which is still largely being underrated in most countries but which is bound to have serious
ecological and economic consequences for all of them. For Africa, South West Asia (the ACSAD Region)
and for East and South Asia as well as for central and South America, the study makes a quick general
survey of the current status. Finally an attempt is made to provide a tentative statistical characterisation of
the global status of desertification. In short, here is a preliminary statement of what the new assessment is
likely to produce, using agreed assessment methodologies, and it enable one to have a glimpse at the
magnitude of the problem to be faced by all the countries affected by desertification.

Apart from the specific global document prepared by Prof. B. G. Rozanov, the publication contains
some regional examples. These include the Kenya Case Study co-ordinated by W. Ottichilo and prepared
by the Department of Resource Surveys and Remote Sensing. The case study is particularly important
because it attempts to adopt the FAO/UNEP Desertification Assessment Methodology to a particular
situation, in this case the two semi-arid districts of Baringo and Marsabit in Kenya. The lessons learnt from
the Kenya Case Study could be extremely useful in other similar situations around the world. Added to the
Kenya Case Study, is the study prepared by Soviet scientists entitled "Recommendations on Application in
the Sahelian Zone of the FAO/UNEP Provisional Methodology for Desertification Assessment and Mapping
by Dr. N. Kharin". This particular study for the Sahel Region in West Africa also uses aerial photography
and satellite imagery very extensively to pinpoint areas subject to desertification in Sahelian West Africa.
The problems encountered should be shared by all interested persons in similarly affected countries. The
point which needs emphasis concerns the promise presented by the use of multi-temporal satellite imagery
to pinpoint areas undergoing land degradation and possible "desertification”. Nevertheless the methodologies
available still have to be perfected and may not be ready for the 1992 Global Assessment of Desertification.
The presentation by L. Guyot entitled "Development of a New Method for Monitoring of Desertification in
Sahelian and Sudanian Regions 1952-1987" falls in the same category.

The Ad-Hoc meeting benefited immensely from several contributions from the USSR by N. Kharin,
E. Milanova and Kalyenov. All these give a regional picture of the land degradation/desertification problem
in several parts of the USSR and in Afghanistan. Also by Kharin is the study of Desertification in Mongolia.
The importance of these contributions lics in the fact that the problem appears to be increasing rather than
decreasing in the studied areas and thus for the global picture there will be no easy solutions to be jumped
at.

Preface and introduction to the papers presented

One area which received adequate attention during the Ad Hoc meeting was that concerned with
the preparation of maps at various scales and from say, a small district in one country, to a whole region,
for purposes of comparison. It became clear that because of the lack of a clearcut definition of
desertification and also because of the lack of ready-made data, it is going to be difficult to come up with
detailed maps. Instead there will be prepared "indicative maps", but the advantage will be the possibility to
include large scale maps from case studies such as the ones already mentioned together with the much more
generalised small-scale maps at the global or regional levels. All these maps are expected to be included
in the proposed UNEP Thematic Atlas of Desertification. In this connection, it was realised that much use
could, and will be made of the Guidelines for General Assessment of the Status of Human induced Soil
Degradation (GLASOD) produced by the International Society of Soil Sciences (ISSS), because soil
degradation is an essential aspect of land degradation which may also ultimately mean desertification.

The materials are mainly aimed at those who maintain a live interest in the problem of
desertification and the need for a more realistic approach to its possible containment, and for profitable
investments globally towards its control, if that is at all possible. Some materials in this publication for
example that from Iran shows the efforts which are being made in individual countries, but it is important
to point out that efforts which merely attack the symptoms rather than the causes of desertification will not
get very far. It is this among other things that calls for a much more clearer definition so that one may
decide whether one is dealing with a natural, or with a man-made phenomenon. It is therefore
recommended that this limited publication be made available to libraries which are the depository of
knowledge about desertification, and the global as well as other efforts to control it.
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1. Definition of desertification and its programmatic consequences

REVIEW OF UNEP’S DEFINITION OF
DESERTIFICATION AND ITS PROGRAMMATIC
IMPLICATIONS!

Richard Samson Odingo
Professor of Geography
Department of Geography
University of Nairobi
Nairobi, Kenya

for

Desertification Control Programme Activity Centre
United Nations Environment Programme

May 1989

1. TERMS OF REFERENCE

The Terms of Reference for this particular task were as follows:

1.

Undertake a desk study of UNEP’s conceptual and programmatic definition of desertification
and examine the level of implementation and constraints in the Plan of Action to Combat
Desertification and major relevant General Assembly Resolutions and UNEP Governing,
Council decisions adopted since the UN Conference on Desertification in 1977.

Assess major areas of UNEP/DC-PAC intervention in desertification control to determine
their validity realism and consistency with the definition of the desertification phenomenon
and its control.

Carry out a critical review of major reports of UNEP on assessment of the status of
desertification and progress on combating desertification and on that basis make an objective
evaluation of UNEP’s approach and consistency in formulation of programmes designed to
address problems of desertification.

Examine reports and reviews of the concept and definition of desertification from other
scientists, organizations and institutions for comparison and synthesis with UNEP’s.

2. INTRODUCTION

21 Following the Stockholm Conference on the Human Environment in 1972, and the establishment
of the United Nations Environment Programme (UNEP) the following year, several environmental issues

The report was presented as background material for the discussion of the meeting.
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were taken up as being of major international concern, and the newly established UNEP was charged with
the initiation of action programmes with clear-cut objectives as follows:

(i) To improve the scientific and technological understanding of the selected environmental
issues;

(i) To "combat" the environmental problems by working out sound strategies for halting and
wherever possible reversing the adverse environmental tendencies which had been observed;

(i) To work out alternative strategies for the use of the earth’s natural resources with a view to
minimizing the adverse environmental tendencies;

(iv) To bring about visible and sustainable improvements in the Human Environment and thereby
improve the quality of life for the carth’s inhabitants.

These lofty objectives were to guide the emergence of environmental programmes affecting many
facets of natural resource use on the surface of the earth, and as the programmes grew so did the scientific
back-stopping required to justify the intended actions and the expenditure of large sums of money to halt
the damage and to reverse the processes where this was found to be feasible. It is perhaps appropriate to
mention at this stage that many of the "corrective activities" have tended to be guidc?d by the often false
assumption that technology has the answer to all the problems being addressed. This has over the years
influenced the language used which has tended to be militaristic, such as to "combat", to reverse, and so on.
It also led to some unrealistic deadlines like halting desertification by the year 2000. This "technological
superiority approach’, has tended in some cases to mark the processes being studied, and led to false
assumptions, and false hopes that the solutions to the problems being addressed were iust arounfl the corner,
if only the massive funds required could be raised from the international community. .In.thls report, an
attempt will be made from time to time to throw in a word of caution in cases where it is felt that the
science involved is not exact and that the assumed technological superiority needs to be subjected to further
inquiry in order to find more rational and technologically sound solutions to the problems being addressed.

22 At Stockholm desertification as a topic did not feature much as a scparate topic,though the word
"desertification” was actually used, and it was not until the Sahelian Drought (1968-1973) and its dcvasta.tion
in the sub-region became an international issue three years later that most of the nations affected by‘ various
degrees of land degradation, particularly in the semi-arid and sub-humid ecological belts, saw dese.rtlﬁcalfon
as an all-pervading process that deserved full international attention with the view to setting in motion
"corrective measures”. At Stockholm there was strong support for general activities intended to prevent
ecological or environmental damage (Recommendations No.19, 24, 38, 39, 51, 55, 58, 60, 66, 68 and _102) as
well as to "protect’ and "enhance" the environment, and it is fair to assume that land degradation Wh'ICh was
later to acquire the title of "Desertification” was also in the minds of the delegates who were attending that
Conference. The Stockholm Conference established several intended activities under the titles
Environmental Assessment (Earthwatch), Environmental Management and Supporting Measures. These
arcas of concentration were among the items which formed the programme of the newly created UNEP, and
from then additional areas of concentration have since emerged to add to the programmatic responsibilities
of the UNEP. Recommendation 20 of the Stockholm Conference dwelt at length on the importance of
improved knowledge and the transfer of experience on soil capabilities, degradation, conservation a.nd
restoration. In it were suggestions for the preparation of a World Map of Soil Degradation Haza.rds. which
if implemented was bound to pinpoint areas subject to "desertification", especially in arid and semi arid, and
sub-humid lands of the world in general, and of the tropics in particular.

2.3 At its first session in June 1973, the Governing Council of UNEP was quick to spell out policy

objectives an‘l among these were the obvious concerns for the need to "prevent the loss of productive soil
through erosion, "salination” or contamination; to arrest the process of "desertification" and. to restore the
productivity of desiccated soil" (Compendium of Legislative Authority 1972-1977 p.53)". Th_ls was the fl"n'ﬁt
major mention of the process subsequently known as "desertification’, within the UNEP circles, a_nd it is
important to link it with the clear concern for the loss of productive soil through erosion, salination and
contamination". It is equally important to point out that at this stage there was no effort to define the term

1. Definition of desertification and its programmatic consequences

"desertification", and that serious conceptualization of the process was to come much later when this word
had found its way into the vocabulary of the environmental movement where it would be handled by
scientists and policy makers all at the same time with a clear likelihood of misunderstanding in at least some
of the quarters that would be called upon to focus on this phenomenon. Even more significant at this stage,
was the use of the word "to arrest" in reference to the process of desertification because it implied that in
the minds of the policy makers, here was an environmental problem which could easily be "arrested" if the
existing technology was used appropriately. This "technological superiority approach” has to a large extent
bedeviled the correct scientific understanding of desertification as a partly natural, though largely a man-
made process. In spite of these uncertainties the Executive Director of UNEP was requested by the First
Governing Council to mount a programme of action to focus on this area. According to the Compendium
of Legislative Authority 1972-1977 (p.56)', The Executive Director of UNEP was requested to perform the
following tasks:

"To mount a concerted programmme to help countries control the loss of productive soil through erosion,
salination, desertification, and lateralization, and to help them in land reclamation which is ecologically
compatible, with special emphasis to be laid on arrcsting the spread of deserts"; and also "o suppor,
encourage and initiate national and international efforts for efficient drought forecasting and help
countries in mitigating the consequences of drought" '

It is therefore very clear from the very beginning that in terms of perception and in terms of the
eventual definition of the term "desertification", there was a perceived dichotomy between desertification and
drought which has tended to be perpetuated even in recent thinking. In December of that same year (1973),
the General Assembly by its Resolution 3054 (XX VIII) noted with interest "the recommendations and
resolutions of the heads of state of the drought-stricken countries, including the medium-term and long-ferm
action programme, and the establishment of the Permanent Inter State Committee on Drought Conirol in the
Sahel, which is fo co-ordinate national and regional action™. With hind-sight it is unbelievable that is was
the plight of the drought-stricken Sahelian lands, which led to the global "desertification movement" which
finally culminated in the convening of the United Nations Conference on Desertification (UNCOD) in 1977,
It is interesting to note at this stage the apparent reluctance to link drought and desertification. At the
UNEP level, although there is no evidence of a definition of the term "desertification” programmatic activity
was commenced with the sole purpose of "arresting" the process of desertification and to restore the
productivity of desiccated soil. That year (1973), at the first meeting of the UNEP Governing Council, some
$l million were set aside for the newly created programme on Land, Water and Desertification (Compendium
of Legislative Authority 1972-1977 p.69)". In the absence of a clear-cut definition at this stage it would be
fair to assume that drought was seen as an ephemeral and annoying phenomenon, naturally occurring,
whereas desertification was being seen as a more insidious phenomenon which was liable to be "exacerbated
by drought”, and that unlike drought it was largely man-made. These assumptions have been arrived at by
synthesizing the tone of the debates at the UNEP Governing Council meetings and at the UN General
Assembly meetings.

24 To a large extent the "desertification movement" acquired its own momentum largely as a result of
the initial concern for the occurrence of widespread and debilitating droughts, in particular the Great
Sahelian Drought (1968-1973), and the series of almost contemporaneous droughts which were at that time
being experienced in several other parts of the world. Up to that moment, droughts had been regarded as
a "normal" aspect of climatic variability and even climatic fluctuations, as will be explained later. But now
it was noticed that the droughts were also associated with a more permanent ecological damage or land
degradation which was termed "desertification”, and which was of a more global concern to the extent that
it deserved detailed international attention both at the level of the UNEP, and at the level of the UN
General Assembly. In this Report an attempt will be made to trace the origins of the word "desertification”,
its employment within the UNEP circles, including a brief look at the programmatic activities that have been,
and are still being established under the leadership of the UNEP. In addition, analysis will be made of the
various approaches to arid lands studies and the "desertification problem" by the scientific community to
establish to what extent there is a unanimity of views both at the scientific and technological levels to guide
the programmes at the various levels that are the responsibility of UNEP.
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3. THE SCIENTIFIC AND TECHNOLOGICAL RESEARCH BASE
FOR THE ANTI DESERTIFICATION MOVEMENT

31 In order to put things in their proper confext, it is important to mention, even briefly, the decades
of scientific and technological research which was carried out both at the national and international levels
on problems of arid and semi-arid lands. Since many regions in the developed and developing countries are
afflicted by aridity, with large tracts of their territory either true desert or semi-desert, there have emerged
over the years numerous viable scientific and technical research programmes in Australia, West Asia, China,
Africa, North and South America, arrived at finding immediate as well as long-term solutions to the
challenges pui forward by the need to understand the ecology, as well as to manage rationally the natural
resources of these lands. Within the United Nations system, the UNESCO had pioneered a viable arid lands
research programme from as a far back as 1951, such that by 1958 this was one of its largest research
projects. The term "desertification” was not being used at this stage. An Advisory Committee on Arid Zone
Research had been created in 1951 and this was quickly expanded into a global research programme
primarily dedicated to the study of deserts, though later it extended its activitics into the semi-arid belts of
the world. The research on arid lands pioneered by UNESCO had as its main objective, the promotion and
stimulation of research in the various sciertific disciplines which have a bearing on the problems of the arid
regions. Studies included such fields as biology, meteorology, geomorphology, botany, geology and even
archeology, of the arid lands, and in the earlier period they tended to remain along these narrow disciplinary
lines. But later UNESCO decided to sponsor multi-disciplinary research projects because it was quickly
realized that the problems of the arid lands needed the combined expertise from many different disciplines.
At first the majority of the research projects tended to concentrate on the arid lands per se, but later there
was a genuine effort to cover the semi-arid lands as well. The justification for the research was first and
foremost to improve the scientific and technological knowledge about arid lands, and secondly to bring about
the nse of this knowledge for the improvement of the living conditions of mankind, and in particular the
inhabitants of the deserts and semi-desert regions. To achieve these aims UNESCO encouraged the
establishment and development of Special Desert Research Institutes and Arid Zone Research Centres with
the fuznction of providing the basic scientific information needed for any development plans. (See UNESCO
1963)

32 The catalogue of research areas covered by the UNESCO programme was long and included arid
zone hydrology, utilization of saline water, plant ecology, wind and solar energy, human and animal ecology,
climatology, salinity problems in the arid zones, plant-water relationships, land use, and nomads and
nomadism. In its programme UNESCO established a history of co-operation with other UN agencies such
as the FAO, WMO, as well as other national and international organizations. When the UNEP was
established in 1973, UNESCO offered its assistance and experience in many areas of knowledge, including
that of Arid Lands.

33 The World Meteorological Organization (WMO) for its part had carried out studies in collaboration
with UNESCO on arid lands climatology, which naturally touched upon the frequent occurrence of droughts
in the semi-arid lands bordering the deserts. Unfortunately much of the research work in these early days
was not always applied and it tended to concentrate on perfecting the science rather than rendering the
findings of immediate use by human societies afflicted by drought.

3.4 The UN Food and Agriculture Organization (FAQ) had made some valuable scientific and
technological findings on many aspects of arid and semi-arid land ecology, and during the Stockholm
Conference in 1972 it was requested (Rec. 20) to co-operate, specifically "with other international agencies
concerned, strengthen the necessary machinery for the international acquisition of knowledge and transfer of

experience on soil capabilities, degradation, conservation and restoration™. The FAO was indeed requested -

to work towards the production of a World Map of Soil Degradation Hazards. With hindsight it is gratifying
to comment on the fact that this proposed map which had its origins in the Stockholm Conference turned
out to be the closest one could get to a global picture of desertification.

3.5 The points which have been made in the last four paragraphs are that when the topic
"desertification” was pushed to the center stage of the "Environmental Movement", there was already a wealth

10
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of scientific and technical knowledge to provide a back-stopping for any proposed activities by the
international community, Whether or not this knowledge was adequate as well as appropriate remains to
be seen. But the fact that it was there made it easy to mount, at short notice, programmes of drought
control or amelioration, and later what became known as "anti-desertification" programmes. The first such
test programme with international spot-light on it was the disastrous and crippling drought that struck the
Sahelian lands of West Africa between 1968-1973. Using the existing scientific and technological knowledge,
and bringing together expertise from international organizations like UNESCO, WMO, FAQO and several
bilateral and multilateral donors, the Comité Permanent Inter-etats de Lutte Contre la Sécheresse dans le
Sahel (CILSS) — or the Permanent Inter-State Committee on Drought Control in the Sahel was quickly
established in 1973. The aim of the Committee was to put into operation a viable drought control
programme, thereby attempting to alleviate human suffering due to drought, and bringing science and
technology to "fight" drought, and to rehabilitate drought-damaged land in the Sahel. In the search for the
origins of the definition of desertification, it is important to go back into this recent history because it is a
well-known fact that it was the Sahelian Drought that succeeded in galvanizing world opinion to "fight"
desertification, and that led to an outery for a fully-fledged United Nations Conference to bring political
weight to bear upon the problems faced by arid and semi-arid lands globally. The way CILSS had been
conceptualized reveals scientific and technical "superiority" assumptions over environmental problems like
drought, by suggesting that all the "armaments" were available for the "war" against drought, and that what
was now important was to work out a battle plan. To some extent it can be said that although they called
for additional scientific and technological research to accompany the operation of CILSS, they were overawed
by the strong political will that existed here, and that was arrived at bringing the drought problem under
control. ‘

3.6 This unmistakable "military approach" to problems of the environment were later to be found in
international efforts to tackle desertification, when it was realized that desertification was a more deadly
enemy than drought, because it threatens the whole ecological basis of production in the affected lands.
Unlike drought which was thought to be natural, desertification was increasingly being visualized as man-
made, and more difficult to tackle. Hitherto, droughts had been seen as a "normal" aspect of climatic
fluctuations and even climatic change, but it now became obvious that prolonged droughts tended to
exacerbate the severe land degradation which was progressively occurring not necessarily on the desert
margins alone, but also in the semi-arid and sub-humid belts, often far removed from the deserts. Thus
efforts to better understand drought climatology pioneered by the World Meteorological Organization
(WMO) in collaboration with UNESCO, and the worldwide scientific community, helped to clarify the
position and to set aside drought as one phenomenon to be dealt with through short-term measures, and land
degradation, mostly man-induced which was later to be termed "desertification", to call for a separate effort
with an array of scientific and technological tools, and "weapons" used in the "fight" against this more
insidious problem.

4. SCIENTIFIC ORIGINS OF THE TERM DESERTIFICATION

41 It has been pointed out that due to widespread scientific and technological research on the problems
of arid and semi-arid lands, the word "desertification" had quietly crept into the scientific literature that by
the time of the Stockholm Conference it could be used in the deliberations without creating any doubt or
consternation! One of the earliest scientists to use the term "desertification” was Aubreville (1949)° who is
associated with originating it. Aubreville was referring to conditions in what could be legitimately regarded
as semi-arid and even sub-humid zones with annual rainfall totals ranging from 700-1500 mm per annum.
He was emphasizing the process of land degradation that was taking place in these zones, largely as a result
of human activities. The now famous quote in French was as follows:

"ce sont des déserts qui naissaeni aujourd’hui, sous nos yeux, dans les pays ou il tombe cependant
annuellement de 700 & plus de 1500 mm de pluies" (Aubreville A. 1949 Climats, forets et
désertification de 'Afrique tropicales, Societé d’Editions Géographiques et Coloniales, Paris).?

i1
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To a large extent the definition of desertification most commonly used by the UNEP can be assumed
to come closer to this original Aubreville definition, which on second thoughts was an expression of horror
by Aubreville of the extent to which vegetation was being destroyed in these semi-arid and sub-humid regions
that he was writing about. This assertion can be gleaned from the English translation of Aubreville’s
comment as follows:

"These are real deserts that are being bom today, under our very eyes, in regions where the annual
rainfall is from 700 mm to 1,000 mm"’

Having crept into the vocabulary, and being used by the scientific community over the whole globe,
the word "desertification" has over the years, acquired different meanings, according to the emphasis being
made by the individual or group of scientists, depending on their training and their disciplinary backgrounds,
such that some are emphasizing vegetation or the lack of it, and yet others are more interested in the
geomorphological impacts of the removal by man of the vegetation cover.

42 By the time of the Stockholm Conference the word "desertification" was being liberally used by most
scientists, as a phenomenon representing some environmental, and even developmental symptoms that were
characterized by land degradation in general, and soil and vegetation degradation in particular. These early
records show a lack of specificity in terms of areas affected because the usage was indiscriminately applied
to all lands from the desert proper, to the semi arid and sub-humid belts. For example, one encounters the
use of the term "desertification" in relation to land degradation in some Saharan oases. (see Despois, J.
(1973)). The crisis of the Saharan Oases in D.H. Amiran et. al. (Eds.) Coastal Deserts, Tucson, pp.167-
169; Echallier J.C. (1972): Villages deserts et structures agraires anciennes du Tonat — Gourara (Sahara
algerien) Paris, 122p.%; Meckelein, W. (1976): Desertification caused by land reclamation in deserts: The
example of the new valley, Egypt. In Pre-Congress Symp. K26 of XXIII Int. Geog. Congress, Working
Group on Desertification in and around Arid Lands, Ashkabad, USSR, 1976, pp.151-153% Meckelein, W.
1980 Desertification in Extremely Arid Environments. Stuttgarter Geographische Studien, Band 95; 1.G.U
Working Group on Desertification in and around Arid Lands — Sub-group Extremely Arid Environments’;
Evenari, M., Shanan, L. and Tadmor, N.H. 1971. The Negev: The challenge of a Desert. Cambridge Mass.,
Harvard University Press, 345 pp.%; Novikoff, G. (1975). The desertification of rangelands and cereal
cultivated lands in pre-Saharan Tunisia: a statement on some possible methods of control in Novikoff et. al.

(Eds.) Tunisian pre-Saharan Project.’

43 For a time the French-speaking scientific community showed a preference for the term
"desertization" instead of "desertification". To these groups, "desertization" (to mean desertification, or desert
encroachment) was defined as the spread of desert-like conditions in arid or semi-arid lands (Rapp.A., Le
Houerou, H.N. and Lundholm, B. (Eds.) Can Desert Encroachment be stopped?, SIES, Stockholm, (1976)".
Anders Rapp and his colleagues (op. cit.)' tried to rationalize the use of the alternative terminology by
specifying the conditions under which desertification occurs as due to:

(i) severe prolonged drought; and
(i) man’s over-exploitation of vegetation and soil in dry lands.

But the Geographical Union set the standard when in 1972 they set up a Working Group on
Desertification in and Around Arid Lands. Since then most of the scientific community seem to have agreed
to the use of the term "desertification" instead of "desertization". The important point that needs to be made
at this stage is thit at the beginning, a large majority of the scientific contributions approached
"desertification" fror the desert margins into the semi-arid and sub-humid lands, and this tended to color
their thinking, such that they came to view the process as one in which the deserts were encroaching on the
margins of semi-arid and sub-humid lands, rather than the kind of land degradation that can, and does, take
place within ard outside these two latter zones as a result of mismanagement by human populations.

44 It has been indicated earlier that world opinion "to do something about desertification" was
galvanized by the Sahelian Drought and by the realization of the global scientific community that there were
significant "teleconnections" between drought occurring in one part of the world with another. Thus after
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the Governing Council of UNEP held in March 1974, the pace of activities began to quicken. In discussing
activities to be pursued in respect of Land, Water and Desertification, the Governing Council directed that
first priority "should be given to the establishment of integrated research programmes on arid and semi-arid
lands" (UNEP GC 1974)". Even more important was the decision to pay particular attention to Sudano-
Sahelian Region. Following the General Assembly Resolution 3054 (XXVIII) of 17 October 1973 and
because of the urgency of immediate intervention, the Executive Director of UNEP was requested to treat
this region afflicted by droughts as a priority area of concentration within the programme and activities
planned for 1974 (Compendium of Legislative Authority 1972-1977, p.93)". The General Assembly 29th
session at the end of that year went even further than the UNEP Governing Council. Prior to this session
the United Nations Development Programme (UNDP) Governing Council had called for the need to
undertake in-depth studies on the extent of the drought in Africa, and draw up corresponding action
programmes. The General Assembly (20th Session) now emphasized the need to ensure that all available
knowledge in the area was fully utilized, in particular the experience available in the Office of Tech: :cal Co-
operation at United Nations Headquarters, the United Nations Development Programme (UNDP), the
United Nations Environment Programme (UNEP), the Food and Agriculture Organization of the United
Nations (FAQ), the United Nations Educational, Scientific and Cultural Organization (UNESCO), the World
Meteorological Organization (WMO), the World Health Organization (WHO), the United Nations Industrial
Development Organization (UNIDO), the United Nations Conference on Trade and Development
(UNCTAD) and the Committee on Science and Technology (CST) of the Economic and Social Council.
It went even further by deciding to initiate concerted international action to "combat" desertification and to
convene in 1977 a United Nations Conference on Desertification, to give impetus to the international action
to combat desertification (Compendium of Legislative Authority 1972-1977, p.124)!. Even before defining
"desertification" in detail, and trying to understand what it was that was to be "combated", the General
Assembly instructed that the Inter-Agency Task Force set up should undertake as one of its first functions
the preparation of a World Map of areas affected and arcas likely to be affected by the process of
desertification. The General Asscmbly was reacting to a bad sub-regional drought, and there was a real risk
that the drought would be confused with the much more complicated phenomenon known as "desertification”,

4.5 Even before the preparations for the forthcoming Desertification Conference were started, one of
the most worrying problems was, that many of the developing, and newly independent African countries had
no previous experience in coping with a major drought which did not just last for one year, but which looking
back now was to last for over ten years in some cases. Due to lack of scientific and technical preparation
the droughts proved to be devastating, and in some cases succeeded in completely paralyzing the cconomies,
to the extent that in their minds and even in the literature emanating from these countries, they tended to
treat drought and desertification inter-changeably, thereby complicating any serious efforts at definition of
cither phenomenon in future. For the purpose of this Report, drought will be treated as a natural hazard,
to be classified together with floods, earthquakes and similar "climatic accidents". If such a definition is
accepted, then it goes without saying that societal response to drought should be largely similar to that which
would be the case for floods or carthquakes, as the case may be. Unfortunately this does not make it any
casier to comprehend the prolonged droughts which should be better termed "desiccation” (sce Kenneth
Hare 1987. Drought and Desiccation: Twin Hazards of a variable climate in Wilhite D.A., Easterling, W.E.
and Wood D.A. (Eds.), Planning for Drought; towards a reduction of societal vulnerability, Boulder and
London, Westview Press 1987)"". Desiccation according to Kenneth Hare is a "prolonged period in which
drought slowly and intermittently intensifies. Even natural ecosystems may be confounded by two or three
decades of decreasing rainfall"'. He classifies the Sahelian Drought which triggered the "Desertification
Movement" as a process of "desiccation". Now it is a well-known fact that the Great Sahelian Drought of
1968-73 was "a much more prolonged and profound disturbance of rainfall over much of Africa™'. One should,
therefore, be prepared to forgive those in Africa to whom drought was a greater reality than desertification.

4.6 In efforts to define desertification attempts have been made to underline its more permanent nature
as compared to drought, as will be seen later in this Report. However, Wilhite and Glantz (1987)" in their
recent analysis of drought definitions, have endeavored to point out the fact that drought impacts are long
lasting, at time lingering for years, and that human and social factors often aggravate the effects of drought.
These statements come rather close to certain definitions of "desertification", which emphasize the fact that
it is a man-made rather than natural, phenomenon. In the same way as one struggling to find a workable
definition of desertification, Wilhite and Glantz (op.cit.)'* have the following to say:
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"The inadequate understanding of the concept of drought and the lack of appreciation of its physical
and social impacts by the scientific community and governments has serious world-wide implications
for the future as the difference between food production and food consumption narrows" (Wilhite and
Glantz, 1987, p.24)".

5. PREPARATIONS FOR THE UN DESERTIFICATION
CONFERENCE

5.1 It was during the preparations for the United Nations Desertification Conference that the scientific
community was constrained to agree on a definition of this phenomenon for presentation to the Conference.
The fact that an agreed definition was arrived at does not necessarily suggest that the whole of the scientific
community was in agreement, but it provided UNEP with a working definition which has been used now for
12 years, which suggests that it was very close to the mark even though there are now some indications that
the scientific community is beginning to have second thoughts as to how absolute the definition which was
selected at the time should be.

5.2 As already indicated the decision by the UN General Assembly to hold a Conference on
Desertification was a momentous one, and it called upon the UN Agencies to tap all the available knowledge
both in-house and among the scientific community at large. The General Assembly decision was a political
one, and it now needed the science and technology to make it a reality. At the international level the results
of the Arid Zone Research previously sponsored by UNESCO, and more specialized work on soils and many
other aspects of agriculture like dry farming, rangeland development, and forestry in arid lands would now
be made available to the proposed Conference on Desertification. The World Meteorological Organization
was charged with the preparation of papers on the link between climate and drought, and climate and
desertification. Some of the overview papers were expected to have clearly pointed objectives. For example
the climatological studies had to try and answer some of the following questions:

"Was the Sahelian Drought evidence of larger changes in the global climate? Was the Sahara expanding
south? What implications did this have for the countries direcily involved? For their neighbors? For the
intemational community? Most important, what could be done to cushion the impact of, or prevent
disastrous changes?" (UNCOD: Round Up Plan of Action and Resolutions, p.1).”

The whole of the scientific community was expected to address itself to the above questions and
others as well. On the basis of the massive researches on arid lands which had so far been carried out by
Unesco, FAO, WMO, ICSU and IUCN, there was a general feeling that scientific knowledge on how to
handle the arid lands existed, and what was now wanted was the application of this scientific and
technological knowledge to the solution problems associated with desertification.

53 It is surprising that many of the scientific groups which had worked on arid lands knew the
symptoms of desertification and yet only a few were prepared to define it clearly and openly. According to
Per Brink (1976)™, a lot of the basic scientific research findings were not in a ready form to be applied, and
this included the many years of Arid Zone Research pioneered by Unesco, and the more recent programme
"Man and the Biosphere' (MAB) by the same agency fell into the same category. However, now that they
were challenged by the UN General Assembly, these agencies and organizations had now to find ways of
applying the accumulated knowledge and specially of incorporating socio-economic considerations into their
equations. The Swedish National Science Research Council in a book entitled "Can Desert Encroachment
be stopped?" (1976)"° prepared for UNCOD and authored by several known experts on arid lands, were the
first to put forward a definition of desertification in the following words:
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"Desertisation or the degradation of arid and semi-arid ecosystems is a stepwise decomposition of the
plant and animal communities. Initially, there is a reduction of production of part of the species within
the amplitude — that is the limits of variations — of the ecosystem. In terrestrial ecosystems the process
usually occurs through soil deterioration via loss of primary species and invasion by new specific
material. When the density of vegetation decreases, certain conditions of soil and climate may also
induce desertization.... The loss of species indicates an incipient irreversible evolution which transmules
the system" (Rapp, A. et. al. 1976, pp.8-9)."

This definition though close to the one which was finally accepted at UNCOD was not sufficiently
unequivocal in spelling out what is and what is not desertification. In any case, the authors were using the
word "desertization® instead of the now more generally accepted one namely "desertification".

54 The actual preparations for UNCOD were a massive exercise. Several distinguished groups of
scientists were asked to prepare background papers on key aspects such as Climate and Desertification,
Ecological Change and Desertification, Population, Society and Desertification, and Technology and
Desertification. There was one Overview Paper. In addition to these several countries affected by
desertification were asked to prepare case studies which were intended to specify the problems of
desertification and to indicate how technology was being applied to deal with them, and if in their experience,
any success was being achieved. Furthermore the whole of the scientific community was encouraged to hold
national, regional and international seminars before UNCOD, to discuss and throw some light on
desertification, and to make useful inputs to the main conference process. It is also important to indicate
that a week before UNCOD an important science congress on desertification was held in Nairobi with the
very purpose of deliberating on the scientific, technological and human issues surrounding this phenomenon,
and of making important inputs to the main Conference process.

55 Since in the eyes of many observers, both scientists and others, climate was supposed to be the
culprit which manifested itself in the form of prolonged droughts and even possible climatic change, the
climatic study set out to answer the following four questions in respect of desertification:

(i) What is our present knowledge about secular or long-term shifts of climate?
(i) To what extent can climatic variations be attributed to man’s action?

(i) What are the prospects for longer-term (season and longer) forecasts? and
(iv) What is the likelihood of significant human amelioration of present conditions?

To the first question there was no comforting answer except to point out that climatic fluctuations
of up to 30 year intervals are normal, so are the accompanying droughts, such as the Sahelian Drought. The
same is true of wet periods. Historic and pre-historic records show many much longer fluctuations. In other
words "Nature Pleads Not Guilty" (see Garcia R. 1981)". To the second question it was revealed that human
activities can lead to "deteriorating surface microclimates, and increases in albedo”, and if widespread, could
combine to modify large-scale climate. To the third question the answer was that there is no present method
available for such forecasts, and progress towards it will be slow. And finally to the last question it was
agreed that better land-use methods will improve local micro-climates. In other words the climatic evidence
also tended to point a finger towards human activities in causing desertification, and to re-emphasize that
droughts will continue to come and go. ("Climate and Desertification” A/CONF.74/5)"

5.6 The report on "Ecological Change and Desertification" (A/CONF.74/7)"" showed the indicator
marking the progressive stages leading finally to desertification. It showed that perceptions of what
constitutes desertification will vary depending on the culture of a people in question, and went ahead to
suggest methods of rehabilitating desertified land, using sound ecological principles.
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5.7 The Background Document on Population, Society and Desertification (A/CONF.74/8)" associates
the process of desertification with apart from climatic fluctuations, two major aspects of human change as
follows: :

(i)  That both the growth and decline of population appear to cause desertification;

(i) Three types of social change also contribute to desertification: integration into wider socio-
economic systems alters the dynamics of local livelihood systems; the invasion of the new and
the retreat of the old technologies truncates the evolution of indigenous expertise; and the
fluctuating strength and effectiveness of governments drastically affect stability and survival

in the dry margins.

The study was not in favour of the definition of desertification as "the spread or intensification of
desert-like conditions". It insisted that human societies are not merely passive recipients of the harmful
effects of desertification, and that all societies have coping strategies to deal with desertification. In other
words desertification is very much a human-induced process in their constant efforts to adjust to difficult
environmental conditions associated with the occurrence of prolonged droughts.

51 The Background Document on Technology and Desertification (A/CONF .74/6)" went even further
in endeavoring to clarify issues surrounding first drought and then desertification. It commented on the
Sahelian Drought as follows:

"Drought is something to be expected in the earth’s drylands and it has been experienced many times
in places with a severity sometimes even greater than the recent disaster in the Sahel. Yet this century’s
great improvements in communications brought the Sahel drought forcibly to the world’s aitention and
served to remind mankind of one of its most serious and enduring problems — the advance of desert-
like conditions onto once-productive land"”

The Document also attempted in its own way to define desertification as follows:

"Desertification is the impoverishment of arid, semi-arid and some sub-humid ecosystems by the impact
of man’s activities. 1t is the process of change in these ecosysterns that leads to reduced productivity
of desirable plants. Alterations in the biomass and in the diversity of life forms, accelerated soil
degradation, and increased hazards for human occupancy. Desertification is the result of land abuse."”

The rest of the Document went on to assess the role that had been played by the application of
technological innovation in reducing the threat of desertification and restoring desertified land to a more
productive status.

5.8 The four Background Documents thus gave a review of desertification from four points of view
namely, climate, ecological change, population, and technology and society. Assuming that these studies were
representative of what the scientific community at that time, was saying about desertification, they brought
everybody much closer to a working definition of the phenomenon, although the final definition still had to
wait for the Conference process which would combine the scientists with policy and decision makers from
around the globe. The Conference would also provide an opportunity for all those from the different parts
of the world to exchange notes on the phenomenon which had proved to be sufficiently worrying, to bring
them all to Nairobi ‘o deliberate about it, and to suggest solutions at the various levels of human society.
All these papers ha. been prepared at the request of the Executive Director of UNEP upon whom the
General Assembly by its resolution 3337 (XXIX) had delegated the responsibility of preparing for the

Conference. It is important to observe the fact that the four major scientific reviews prepared for the -

UNCOD were not unanimous in defining desertification, with each disciplinary group trying to emphasize
its own angle f the problem. Nevertheless for UNEP’s purposes, there was a certain amount of agreement
about the fact that desertification, however, described, was caused by man in his effort to seek sustenance
from his environment. Looking at the Overview Document prepared for the Conference
(A/CONF.74/1/Rev.1)” there is a clear sense of caution that not all the science was in the right place, and
that there was need for more scientific and technical research needed to be sure that all the aspects of the
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complicated problem were understood. In particular the understanding of the role of climate was still
extremely tentative, with clear calls for more research.

5.9 The Overview Document® was very explicit in pointing out where the desertification problem should
be looked for as can be seen from the following quotations:

"Deserts themselves are noi the sources from which desertification springs. Except for hot winds, the
deserts themselves supply none of the essential impetus for the processes described. Desertification
breaks out, usually at times of drought stress, in areas of naturally vulnerable land subject to pressures
of land use', and

"These extreme deserts do not concern us, they are not subject to further desertification and they remain
unclassified on the World Desertification Map" (Overview Document p.24).%

It was therefore unfortunate that too many of the Case Studies and Associated Case Studies tended
to be from true desert situations where reclamation measures were being undertaken. All the same it is
instructive to give a brief review of the case studies in order to get an idea of the messages that they were
giving to the UNEP before the UNCOD was held, and to see if they were clear in giving directions on what
should be done after the Conference process was over.

510  The Iranian Case Study based on the Turan (A/CONF.74/19)* area in the country was properly
located in a virtual desert environment, and was rather non-committal in trying to define desertification.
According to the study "no precise figures are available for the extent of desertification in Iran, partly because
opinions differ on the definition, but all sources of information indicate that it is considerable and accelerating".
Thus while it was a detailed and carefully prepared case study, it did not really throw sufficient light on the
problems to be considered by UNCOD, and it certainly did not venture anything more than an
impressionistic definition.

511  The Chinese case study entitled "Combating Desertification in China" (A/CONF.74/18)%, though
technically very sound was rather too much of a political statement, and it certainly did not offer a working
definition of desertification.

512 The USA Case Study (Associated) (A/CONF.76/21)® concerned itself with a badly degraded
rangeland located in the desert in Southern Oregon, and how it was being rehabilitated, but did not offer
a clear cut definition of desertification.

513 The USSR Case Study (Associated) (A/CONF.74/22)* entitled Integrated Desert Development and
Desertification Control in the Turkmenian SSR, was clearly located in a true desert, and once again offered
little by way of a definition, although it showed a clear awareness that from the ecological point of view,
desertification was man-made, and often irreversible.

514  The Australian Case Study (Associated) (A/CONF.74/15)” from the Gascoyne Basin in the center
of the country was located in an extremely semi-arid location, and was much more pre-occupied with general
"land degradation" in a rangeland situation and how to rehabilitate it. It squarely blamed the observed land
degradation on domestic livestock rather than climate. The case study used the term desertification rather
frecly without trying to define it. But what came out of this study was that even after 60 years of
mismanagement the situation was reversible, with careful scientific management.

515  The Iraq Case Study (A/CONF.74/10)” based on an irrigated desert land, the Greater Mussayeb
Project provided a typical situation where "desertification” was equated with severe water logging and soil
salinization in addition to wind-blown sand. The case study apart from giving insight into the indicated
problems did not attempt to clearly define desertification.

516  The Tunisian Case Study (A/CONF.74/12)” based on the Oglat Merteba Region was located in a

virtual desert situation (annual rainfall 100-200 mm), and was quite helpful in attempting to define
desertification. The authors of the case study were quite clear in their minds that desertification was clearly
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linked to increased human pressure in what was already very marginal land. According to the study, the
observed land degradation was due to overgrazing and wind erosion. It emphasized the fact that
desertification should be equated with ‘irreversible degradation” measured in terms of "diminished
productivity, reduction in water content of the soil, increased run-off and diminished yield from the natural
rangeland even in high rainfall years".

5.17  The Niger Case Study (A/CONF.74/14)*, selected from the Eghazer and Azawak Region of the
country, was once again located in a virtual desert. It used the words "desertification and "desertization"
rather freely and quite often intcrchangeable. The authors influenced by Le Houerou’s work defined
desertification as denoting "action which produces a more or less irreversible reduction in plant cover and ends
in the extension of new desert landscape into regions that previously did not have these features". The case
study was unequivocal that it was studying "desertification" and not "desertization", but it was undecided as
to whether to atiribute the phenomenon to drought and the lack of rainfall, or due to human activities which
are accompanied by increased human and animal pressure on the land.

5.18  The Pakistan Case Study based on the Mona Reclamation Experimental Project (A/CONF.74/13)®
was located in an irrigated semi-arid belt of the country with an annual rainfall of 380 mm. This was a clear
case of soil degradation under conditions of irrigation leading to widespread water logging and soil
salinization. The case study made no particular effort to define desertification.

519 In conclusion it can be stated that for UNEP’s purposes, the signals from the UNCOD case studies
were not always clear and unanimous, even though it was becoming clear that desertification was caused by
human activities, whether it was overgrazing leading to range and soil degradation, or whether it was due
to "unscientific irrigation practices" which inevitably led to soil salinization and alkalinization. For operational
purposes it is extremely useful to go back to these instances, of what the scientists were saying about
desertification in their own separate ways, and from differeni corners of the earth before UNCOD, and
several years after the Conference, to find out whether the signals they were giving were consistent, and
could form a sure foundation for desertification control activities.

6. THE UNITED NATIONS DESERTIFICATION CONFERENCE
DEFINITIONS

6.1 Apart from the General Debate at the Conference held in Nairobi in August-September 1977, the
main business of the Conference was to discoss in detail "Processes and Causes of Desertification” and the
"Plan of Action to Combat Desertification". The scientific community had done its wok in spelling out in
detail what in their view could be regarded as the processes and indicators of desertification and what
corrective measures were called for to make a concerted effort to start dealing with desertification. Now
it was the turn of the policy and decision makers to agree on a course of action, which was mainly political,
All the conference papers which have been discussed above and many others were made available to the
participants for discussion and action. These included the Draft Plan of Action to Combat Desertification.

Out of UNCOD the following definition of desertification which has guided UNEP’s programmatic
activities was arrived at:

"Desertification is the diminution or destruction of the biological potential of the land, and can lead

ultimately to desert-like conditions. It is an aspect of the widespread deterioration of ecosystems and

has diminished or destroyed the biological potential i.e the plant and animal production, for multiple
use purposes at a time when increased productivity is needed to support growing populations in quest
of development".”

6.2 As is now well-known, the UNCOD produced the Plan of Action to "Combat" Desertification
(PACD), a carefully crafted document which put forward the scientific case, and the action needed at each
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stage "to combat" desertification. This deliberate use of military language was clearly based on the premise
that there was already sufficient scientific and technical knowledge to "combat", and if necessary, to reverse
the process of desertification. The six official feasibility studies which had been presented at UNCOD had
been intended to guide UNEP in its future programmatic activities on Desertification Control by
demonstrating practical ways to achieve trans-national co-operation to combat desertification. It could even
be said that the conference over-emphasized the ecological aspects and the transnational aspects of the
problem at the expense of the "national level", which is where desertification is to be found. Conference
participants were encouraged to accept that existing knowledge was adequate for making the Plan of Action
to Combat Desertification realistic. What was needed was the political will to go ahead and combat
desertification and the line of action was carefully spelled out in the 28 Recommendations in the PACD, and
a target date (the year 2000) was set for bringing the "war" to an end. Looking back now, it is clear that
there was a certain amount of optimism in achieving the desired results in what might then have appeared
a simple environmental problem, and what in subsequent years has proved to be much more complex. There
was a belief that the experience already gained from the Sahel, put together with the suggestions contained
in the case studies, would be sufficient. To quote from the UNCOD Document®, the Plan of Action was
to be guided by certain basic principles which was to be guided by a central theme as follows:

"A central theme will be the immediate adaptation and application of existing knowledge, particularly
in the implementation of urgent corrective measures against desertification, in educating the people and
the affected communities to an awareness of the problem, and instituting training programmes in
collaboration with international organizations such as the Permanent Inter-State Committee on Drought
conirol in the Sahel, the United Nations Educational Scientific and Cultural Organization (UNESCO),
through its Man and the Biosphere Programme, the Food and Agriculture Organization of the United
Nations, through its programme on Ecological Management of Arid and Semi-Arid Rangelands"."

In retrospect, the basic assumptions were not only too optimistic but they took away from UNEP
the possibility of defining the problem in its own way and working out its action programme according to
its own interpretation of the mandate of the PACD. In a sense the language for dealing with desertification
must go back to the Sahelian Drought and the promotion of CILSS, and in particular to General Assembly
Resolutions 3054(XXVII) of October 1973 and 3337(XXIX) of 17 December 1974, which discussed
modalities for international co-operation to "combat" desertification. If the whole issue is viewed in the
proper context, it becomes apparent that there was a strong political "tide" and "desertification movement"
which had started with efforts to deal with the Sahelian Drought. UNEP as the lead agency was forced to
follow the momentum, but now nearly 12 years after UNCOD there is room for going over the same terrain,
first to see if the definition(s) given to UNEP at that time were appropriate and if the programmatic
activities that have followed have been appropriate and sustainable.

6.3 The Recommendations of UNCOD"®, however, did not necessarily conflict with the definition of
desertification. If anything they provided practical steps of dealing at the national, regional and international
levels, with the scourge. They can be divided into sections as follows:

(a) Evaluation of Desertification and Improvement of land management (Recs. 1-3). These
attempted to standardize evaluation and monitoring methods globally to ensure that one was
dealing with the same problem in each case. They also set down the principles for resource
assessment and management.

(b) The Combination of Industrialization and Urbanization with the development of agriculture
and their effects on the ecology in arid areas (Rec. 4). This recommendation was intended
to find out the link between industrialization and urbanization with the development of
agriculture, and the demands which these processes made of the ecology on adjacent areas.

(¢) Corrective anti-desertification measures (Recs. 5-11). These recommendations contained a
synthesis of what should be done from the point of view of the application of science and
technology to redress the ecological balance damage by the processes of desertification as
defined. A closer look at these recommendations shows their strong agricultural and
ecological bias. Recommendation 5 for example urges "efficient, socially economically and
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environmentally sound planning, development and management of water resources" as a means
for combating desertification. Recommendation 6 concerned itself with the amelioration of
conditions of degraded rangelands, by correct management of livestock and wildlife resources.
Recommendation 7 dealt with soil and water conservation; 8 with preventing salinization and
alkalinization of irrigated lands; 9 with re-vegetation of denuded lands; 10 was addressed to
governments "to ensure the conservation of flora and fauna in areas subfect or likely ro. be
subject to desertification"; and 11 for the monitoring of climatic, hydrological or pedological

conditions.

(d) Socio-Economic Aspects. These Recommendations (12-17) were intended to add the l:.luman
dimension to the anti-desertification process, including attention to social economic and
political factors (Rec. 12), suitable economic and demographic policies (Rec. 13), the
provision of adequate primary health care services (Rec.14) correct human seitlements
policies (Rec. 15) and monitoring the human condition (Rec. 16).

(¢) TInsurance against the Risk and Effects of Drought. These recommendations concerned
themselves with drought-loss management (Rec. 18), use of alternate energy resources to
prevent desertification (Rec. 19), training, education and information (Rec. 20), national
machineries for combating desertification and drought (Rec. 21);

(f) Integration of Anti-Desertification Programmes into Comprehensive De.velopmcnt Plans.
Recommendation 22 was perhaps one of the most important, yet it was given rather casual

treatment. It was as follows:

"Programmes to combat desertification should be formulated, whenever possible, in accordance
with the guidelines of comprehensive development plans at the national level"”

In order to avoid a sectoral approach to anti-desertification activities the notion of
incorporating them into national development planning processes was f;.xtremely important.
It was only later to be realized that this is where most of the emphasis shou}d l-1ave been
placed, because in the final analysis desertification is a development problem with important
environmental implications, and it is not always easy at the national level to scparate
environmental issues from overall national resource management, which is easier to provide
for in a comprehensive national development plan.

() International Action-Under this heading Recommendation 23 sought to ix%vole' the W}%O'le' of
the United Nations System in national and international anti-desertification activities;
Recommendation 24 sought to involve WMO, ICSU and the other UN Agencies in a greater
understanding of climate by supporting and participating in the World Climate Programme,
the World Climate Conference, and the Global Atmospheric Research Programme;
Recommendation 25 requested the UN Secretary General to involve all inter-governmental
and non-governmental organizations in the implementation of the PACD;

(i) International Co-operation. Recommendation 26 called for equitable shar-ing of resources on
the basis of equality, sovereignty and territorial integrity, and co-operation in the management
of shared water resources for anti-desertification processes; Recommendation 27 charged
UNEP with the follow up of the PACD working in close collaboration with the Regional
Com:nissions and the Environment Co-ordination Board; and finally Recommendation 28
dealt with financial matters including sub-regional co-operation, bilateral, multi-lateral and

multi-bilateral assistance, a Consultative Group (later DESCON) to work on mobilizing *

resources for anti-desertification programmes; the possibility of establishing a Special
Account, and Additional Measures.

6.4 The above summary olf the PACD has been carried out deliberately to see if any of the

Recommendations was amenable to a "crash-programme", as the tone of the Unit.ed Nations Conferen.ce on
Desertification (UNCOD) would appear to have suggested. Looked at in its entirety the Plan of Action to
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Combat Desertification was indeed a treatise on natural resource management, with many different sections,
none of them amenable to a crash programme. Secondly because desertification at UNCOD had been
defined "almost too much” at the ecological level, it should have been realized that ecological processes take
a long time to correct, even under very informed management, and on the assumption that during the period
in question climate agrees to co-operate. Management strategies with less than five years are not likely to
be successful, and longer periods of up to 20 years may be required before regeneration can take place for
badly denuded rangeland or badly salinized soil.

6.5 Though the definition of desertification at UNCOD and the PACD could be regarded as being
narrowly ecological for a problem which should be viewed more at the human level, the spelling out of
indicators of desertification which was done at the Conference was extremely useful and could be said to
have enhanced the definition for operational purposes. The indicators agreed on at UNCOD include the
following:

(1)  Sand dune encroachment onto agricultural lands. This problem need not be experienced only
on desert margins. Where the land has been sufficiently degraded by a combination of
drought and human activities, the land may be so bare of vegetation that sand duncs begin
to form because of the work of wind erosion.

(i) Rangeland deterioration or even degradation. This is a major characteristic of areas under
the process of desertification anywhere in the world. On the one hand it may mean the
rangeland is so poor it is being invaded by unpalatable species, and on the other hand, the
rangeland may be so eroded that wind erosion takes over. This is the case where rangeland
is being used by nomadic pastoralists and where there is a high incidence of overgrazing,

(iif) Deterioration of rain fed agricultural lands — a common problem hence an indicator of
desertification in the semi-arid and sub-humid parts of the world.

(iv) Degradation of irrigated lands accompanied by high incidence of soil salinization and
alkalinization.

(v)  Deforestation, particularly common in the sub-humid areas where the expansion of human
population and settlement is leaving large areas bare of the original vegetation,

(vi) Declining availability of ground water and surface water — a process exacerbated by
prolonged droughts.

6.6 From the point of view of resource management at the ecological level the indicators have proved
to be very practical, and a lot of the management strategies that have emanated from UNEP as the body
in the United Nations charged with the follow-up of the PACD, have been inspired first by the definition
of desertification as already discussed and secondly by close attention to the indicators of desertification in
various countries of the world, and the establishment of programmes to handle them at various levels starting
with the national level where the actual processes are usually located.

6.7 Brian Spooner (1982)* in a book entitled Desertification and Development, argues that the outcome
of UNCOD should be seen at two levels viz. (1) that of ecological resource management, and (2) that of the
political levels of management (p.5). He states that "while all the delegates accepted the ecological
explanations of desertification (cf. evidence of this in the definition which was being discussed) and the technical
solutions, many were more concermed with causation at another level: that of the economic and political
conditions that generate land use decisions" (Ibid)*. He asserts that "the campaign to organize for the purpose
of conserving resources can never entirely free itself from the campaign to reorganize the distribution of
resources". He for instance calls for a correct appreciation of the perceptions and values of pastoralist
populations.

6.8 So far this report has avoided comment on financing anti-desertification programmes following the
convening of UNCOD and approving of the Plan of Action to Combat desertification, because it is fair to
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assume that if the problem was correctly defined, and the action plan appropriately designed, the financing
of the various activities emanating from the conference would almost be mechanistic. Unfortunately this
has not been the case, because in the process of implementing the Plan of Action, many obstacles have arisen
which must point back at desertification as it was defined at UNCOD, and all the programmatic activities
which have been built around that definition and the accompanying Action Plan to Combat Desertification.
Desertification as an issue is essentially a problem of land degradation arising from human misuse of the
land and any meaningful programmes to "combat" it call for action(s) in a very broad front, so broad that
it can be called ambitious. Thus efforts to finance such a broad programme, if desertification is left so
broadly defined, is likely to meet donor resistance, whether one is attempting to deal with the problem at
the national level, sub-regional as well as regional levels. Arising from the UNCOD definition of
desertification, the mandate given to the UNEP, albeit operating in collaboration with the whole of the UN
System and other Inter-governmental and Non-Governmental Organizations, was to produce an action
programme in keeping with the Plan of Action to Combat Desertification. Such an action programme was
supposed to be based on the following toward understanding, as reported in the first issue to Desertification
Control Bulletin in 1978

(i)  The main cause of desertification is the interaction between man and a fragile environment
in dry lands ecosystems; man is the initiator and the victim of desertification; land use
practices which are inappropriate in degree or in kind are the immediate causes of
desertification in the marginal areas;

(ii) The problem of desertification is global and countries not directly affected suffer indirect
effects;

(iii) The problem is serious, especially so in an era when food production must be dramatically
increased to provide adequate nourishment for growing populations;

(iv) In view of the world’s food requirements, and because desertification could be a self-
accelerating process, certain aspects of the problem require urgent action;

(v) Man now possesses sufficient knowledge and technical means to begin actions against
desertification without delay.

6.9 Looking back, it is surprising that the PACD was not analyzed critically by UNEP’s own Governing
Council, neither was it given a critical review by UNCOD which passed it, because the declared immediate
goal of the PACD was in retrospect rather ambitious; the immediate goal of PACD was stated to be "fo
prevent and arrest the advance of desertification and, where possible, to reclaim desertified land for productive
use"™. An even more ambitious concept was introduced at this time, perhaps because of the
misunderstanding of how slowly ecological activities respond to management, This was expressed as the
ultimate objective which was "fo sustain and promote within ecological limits, the productivity of arid, semi-arid,
sub-humid and other areas vulnerable to deseriification in order fto improve the quality of life of their
inhabitants" (UNEP Governing Council 1978)™.

610  Whereas many of the anti-desertification projects which emanated from UNCOD and the definition
of desertification for UNEP’s purposes, were straight forward land rehabilitation exercises, the rest were both
political and clearly buoyed by the technological belief that desert encroachment could truly be halted. In
particular attention should be drawn to the following two projects:

(i)  The Northern Trans-Saharan Green Belt covering five countries in the Maghreb;,

(ii) The southern Trans-Saharan Green Belt — running across the Sahelian lands of West Africa
from the Atlantic Ocean eastward.

It is quite possible that at the time it was strongly felt that if funding could be assured these two

projects were truly worthwhile and would make a permanent dent on desert encroachment by forming buffer
zones, one across the north and the other across the south. But such a scheme was not likely to succeed
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unless the individual parts of the overall plan were well and truly discussed at the national level and then
presented together in a co-ordinated manner. Even from the ecological point of view the approval of these
two projects dented the credibility of the anti-desertification lobby, and subsequently made it impossible to
fund them properly.

6.11  With the UNCOD definition of desertification as a guideline it would have been easier to pass off
a lot of the suggested projects as agricultural and rural development projects, rather than to view them as
being "environmental" even if it is a fact that each of them has a strong environmental content. In so far as
most of the processes being studied could be referred to as involving ecological change, it would have been
prudent to realize that different social groups view such changes differently. In order to get greater support
for anti-desertification programmes, it would have been more appropriate to emphasize the critical
relationships which exist between population and resource use.

7. POST - UNCOD DEFINITIONS OF DESERTIFICATION

7.1 The period between 1978 and 1982 was taken up by the establishment within UNEP of the
Desertification Branch and later the Desertification Programme Activity Center (DC/PAC), the convening
of DESCON (Consultative Group on Desertification) Meetings, and the meetings of the Inter-Agency
working Group on Desertification (IAWGD). The Plan of Action to Combat Desertification (PACD) was
approved by the UN General Assembly in resolution 32/172 of 19 December 1977, and it was that resolution
which authorized the establishment of Desertification Control Branch and later on DC/PAC, DESCON and
the IAWGD. During this time also, the United Nations Sudano-Sahelian Office (UNSO) a joint UNEP-
UNDP organization handling anti-desertification activities in the Sahel was strengthened and its mandate
extended to include assistance in the implementation of the PACD among the Sudano-Sahelian countries.
However, there is no evidence of a questioning of the definition of desertification as had been accepted
during UNCOD. In any case as the drought menace was still very much around, any anti-desertification
activities would continue to be justified without any questioning. The only adjustment on record within
UNEP at this time was the decision to concentrate all the activities which had previously been handled
separately in the newly created Desertification Unit. This meant bringing together all activities connected
with arid and semi-arid lands ecosystems and the combat of desertification in line with the PACD. The
newly created Desertification Unit was asked to provide a Secretariat for the Inter Agency Working Group
on Desertification and for Desertification Consultative Group (DESCON).

72 Soon after it was formed the Inter-Agency Working Group on Desertification (IAWGD)
concentrated its attention on co-ordination of UN activities on desertification Control in keeping with the
PACD, and saw its job as that of implementor rather than a refiner of the concept of desertification.
Consequently, there is no evidence that the IAWGD ever tried to re-define desertification.
73 Similarly, DESCON at its first and subsequent meetings confined its attention to discussing its own
modes of operation and concentrated on the six transnational projects which had been proposed at UNCOD.
The six projects which were promoted unchallenged were as follows:

(1) The North African (Trans-Saharan) Green Belt;

(2) Major Regional Aquifer in North East Africa;

(3) Management of Livestock and Rangelands to combat desertification in the Sudano-Sahelian
Zone (SOLAR) and the Sahel Green Belt;

(4)  The Transnational (Desertification) Monitoring Programme in South America;

(5) Transnational Monitoring Programme in South-west Asia;
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(6) An assortment of anti-desertification projects under UNESCO such as the Integrated Project
in Arid Lands (IPAL) and the UNEP/FAQO — Ecological Management of Arid and Semi-arid
Rangelands in Africa (EMASAR); there were other smaller projects covering other countries
such as China and the USSR.

7.4 In approving the PACD, the UN General Assembly left some room for UNEP to re-assess the
definition of desertification should this be necessary. This is evident in the recommendation to the Secretary-
General (UN) to involve the whole of the "United Nations System, as well as the scientific institutions
concermned oulside the system for further research, development and refinement of the data pertaining fo
desertification, in order to close any existing gaps in scientific knowledge and fechnology," and for the
involvement of inter-governmental and non-governmental organizations in efforts to realize success for the
implementation of PACD".

75 One of the recommendations of UNCOD for projects to be undertaken after the conference was
the preparation of a World Desertification Map. Unfortunately, the idea of the map was not finally approved
by the UNEP Governing Council until its Twelfth Session in 1982. The project aimed at developing a
common methodology for the assessment of desertification. In the process of its execution it became a
project jointly sponsored by the UNEP, FAO, UNESCO and WMO. What transpired was that a
Desertification Hazards Map was produced instead. But even more important was that in the process of
preparing the maps, the FAO and UNEP made an effort to agree on at least a "Provisional Methodology
for Assessment and Mapping of Desertification". This too provided an opportunity for a new attempt at the
re-definition of desertification. This was now given as follows:

"In the context of the FAO/UNEP Desertification Assessment and Mapping Project, desertification is
defined as a comprehensive expression of economic and social processes as well as those natural or
induced ones which destroy the equilibrium of soil, vegetation, air and water, in the areas subject to
edaphic and/or climatic aridity. Continued deterioration leads to a decrease in, or destruction of the
biological potential of the land, deterioration of living conditions and an increase of desert
landscapes" and

"Desertification is a continuous process going through several stages before reaching the final one, which
is an irreversible change. Naiural threshold changes exist- historical evenis as well as current geo-socio-
economic changes — which either provoke or keep constant the intensity of desertification processes.
Desertification is therefore the result of natural processes and of processes due to human and animal
pressures, but only through man’s activity can it be slowed down or stopped" (FAO/UNEP 1982
Provisional Methodology for Assessment and Mapping of Desertification)™.

This definition presented to UNEP in 1982 was to a marked extent different from the previous
UNCOD definition which had guided the programmes on desertification control so far. In the first instance
there was now a deliberate effort to emphasize less, ecological considerations, and more "economic and social
processes". Secondly, there was now an admission that "natural' processes were equally important in
understanding desertification. The emphasis on the biological potential was now given a back seat! And now
there was a clear reference to the fact that at some stages, desertification could be reversible, although there
was always a point of no return beyond which the processes would be irreversible. In the closing parts the
new definition specified that desertification is "the result of natural processes and of processes due to human
and animal pressures, but only through man’s activity can it be slowed down and stopped".”

To a certain extent the methodology developed was biased in the direction of climate as explaining
the process of desertification and four different arid Zones as follows:
(i) The Hyper-arid Zone — i.e. extreme desert, virtually unsettled;

(il The Arid Zone — dryland with sparse perennial vegetation with nomadic pastoralism and the
absence of rain fed agriculture;

(iii) The Semi-Arid Zone — in which livestock breeding and rain fed agriculture is possible;
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(ivy The Sub-Humid Zone — mainly an area of rain fed agriculture, but with crops adapted to
seasonal drought.

On the basis of their divisions they produced a map of vulnerability of land to desertification, but
the small scale at which these maps were produced (1:5 million) made them rather limited in usefulness.
There is no indication of UNEP’s reactions to this new tentative definition which would have been a
departure from the UNCOD definition, and when the assessment of desertification came in 1982/83 for
presentation to the UNEP Governing Council in 1984, there was more or less a reconfirmation of the
UNCOD definition of desertification.

7.6 During the first major review or assessment of desertification on a global basis, UNEF decided to
keep the UNCOD definition despite indications to the contrary. This assessment period was an irportant
one and the opportunity should have been taken to re-examine the scientific merits of the basic as.. ptions
under which the anti-desertification programmes had been arrived at. It is true that since 1977 the
programme was being propelled by the "political steam" that had been generated at UNCOD. But now it
seemed that the "steam" was running out, and it would have been very appropriate to re-examine the 1977
definition. But as long as the definition remained the same, all the conceptions about and around
desertification would rely on the earlier basic assumptions, and the whole of the international community
would still wait for guidance from UNEP.

7.7 For the Assessment, UNEP employed several High-level consultants, who being largely scientists,
and especially ecologists, insisted on keeping the previous (UNCOD) definition of desertification. It is true
that 1984 marked the peak of the several years of a new drought which was still raging in many parts of
Sahelian Africa, and the general feeling even at the UNEP Governing Council in February that year was that
desertification accompanied by drought should still remain high on the global development agenda. But this
was not an excuse for the scientific failure to make a proper assessment, and a thorough re-evaluation of
earlier basic assumptions. For this reason the scientific community in general, and the particular scientists
who advised UNEP on this occasion must bear some of the blame for apparently simplifying a problem
which defies simplification, even if this was done for political consumption.

7.8 The 1984 Assessment presented to the UNEP Governing Council was the outcome of several
activities. A questionnaire had been sent out to at least 90 countries as well as institutions interested in
desertification. Unfortunately the questionnaire did not contribute any significant data because most
respondents found it difficult, if not impossible to complete it correctly. This was despite the fact that some
of the developing countries were given some assistance with responding to the questionnaire. In addition
to the questionnaire there were several regional assessments most of which did not prove useful. One of
the most important regional assessments was that for the Sudano-Sahelian Region which was prepared by
scientists from Clark University in the United States™. In so far as the "Desertification Movement" had been
launched by the troubles of the Sahelian lands in the early 1970, it is important to look at what this
particular assessment said. Whereas this particular assessment was not only compelent, but also very
comprehensive, it did not endeavor to challenge the UNCOD definition of Desertification. If anything this
particular assessment was content to restate the UNCOD and PACD definition of the term, and they just
accepted the synthesized version which described desertification as "a process which is characterized by the
diminution or destruction of the biological potential of the land which can lead ultimately to deseri-like
conditions"™. In other words they allowed themselves to fall into the "ecological trap", and narrow definition
which had been pushed at UNCOD. As a result of this a comprehensive assessment report which heavily
leaned on the human side of the problem did not give UNEP a chance to re-examine earlier basic
assumptions and to come up with a new definition. This particular Report looked at the economic trends
of the Sahel countries, the demographic trends, political events related to the prevalence of prolonged
droughts, changes in agriculture and the use of natural resources, climatic trends, and the status and trends
of desertification. But once again liberal use was made of the essentially ecologically defined desertification
indicators, namely:

(i)  Sand dune encroachment;

(ii) The deterioration of rangelands;
(i) The deterioration of rain fed agricultural lands;
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(iv) Degradation of irrigated lands;
(v)  Deforestation;
(vi) Declining availability of groundwater and surface water.

Unfortunately these were symptoms and not necessarily causes of desertification. The Report™ went
into great detail about anti-desertification activities in each part of the Sudano-Sahelian Region, including
a discussion of instiiufions, actual anti-desertification programmes, finance, and constraints to fh
implementation of the Action Plan to Combat Desertification. Although it does not give sufficient weight
to it, the Report sees the problem of desertification "as an overall problem of the inappropriate use of
resources". Even more important, it points out the fact that the "Plan of Action has been less successful in
persuading governmenis to build environmental, especially desertification control provisions into their
development plans and development projects, and to give some practical priorities to these problems"
Nevertheless in the absence of a new definition which would put desertification in the proper context of the
"development problematique”, UNEP would still find its hands tied to pushing the ecological and
environmental theme and thereby missing the over all economic development aspects of the problem.

79 The final Desertification Assessment Document presented to the Governing Council®® was even more
disappointing in not striking into new directions. If anything it re-stated the UNCOD’s and PACD definition
without making even small changes, as follows:

"Desertification is the diminution or destruction of the biological polential of the land, and can lead
uliimately (o desert-like conditions. It is an aspect of the widespread deterioration of ecosystems, and
has diminished or destroyed the biological potential, i.e. plant and animal production, for multiple
purposes at a lime when increased productivity is needed to support growing populations in quest of
development".”

This definition as stated in carlier sections of this Report puts too much emphasis on the biological
or ecological aspects, and too little on human populations who are known to be the major part of the
problem. It also fails to focus on natural resources, and to see desertification as a problem of resource use.
Even more worrying were the statistics of global desertification which were put forward in the assessment,
which appeared absolute and scientifically credible, but which had been based on rather thin and tentative
sources of information. Despite the problems with definition contained in the PACD which was at best
tentative the assessment of global desertification was based on the following as the main sources of
information:

() A questionnaire addressed to 91 countries affecied by desertification and to 12 donor
countries - as already indicated the questionnaire - was a failure. First because it proved too
difficult to fill, and secondly because much of the data it requested was not available in the
countries in question in the form expected by or presumed by the questionnaire.

(i)  Requests addressed to Regional Commissions seeking their co-operation in preparing regional
assessments on desertification — once again in the absence of agreed assessment methodology

this proved difficult, if not impossible task.

(iii) Updated versions of 1977 conference documentation, including the Case Studies (revised in
a few cases).

(iv) A revised paper on Climate and Desertification prepared by WMO.

(V) A new study on Population, Society and Desertification — with special reference to
demographic changes since 1977,

(vi) Aanti-desertification activities globally, since 1977.

1. Definition of desertificarion and its programmatic consequences

Those preparing the papers during the assessment should have noticed that one of the national
studies, that from Australia® had now jettisoned the word "desertification” in preference for the term "Land
Degradation in Australia". On the basis of all the above, it was concluded as follows:

"The scale and urgency of the problem of desertification as presented to the Desertification Conference
and addressed by the Plan of Action have been confirmed. Desertification threatens 35 per cent of the
earth’s land surface and 20 per cent of its population; 75 per cent of the threatened area and 60 per
cent of the threatened population are already affected through deterioration of the environment and
living conditions, and between a quarter and a half of the affected population severely so. In the years
since the Conference, the land irretrievably lost through various forms of desertification or destroyed to
desert-like conditions has continued at 6 million ha annually as reported in 1977; and the land reduced
lo zero or even negative net economic productivity is showing an increase over the 1980 estimuates, at
21 million ha annually." and

"The direct cost of desertification, excluding social costs, stands at 326 billion annually. This is largely
as a result of decline in productivity".

Looked at in the context of the absence of a definitive, tangible, and practical definition of the term
desertification, and of the lack of agreement in assessment methodologies, these assessments were not always
scientifically supportable, and UNEP was put in a rather weak position of having to defend a rather
untenable position.

7.10 Despite the problems with definition and clarity of purpose even at the assessment stage, anfi-
desertification activities were expected to continue uninterrupted, and the UNEP was expected to realize the
funding targets which had been made to progress with the programmes as previously agreed at UNCOD in
1977 and the other periodic reviews which had been carried out since then, the last major one being in 1980.
Anti-desertification activities had been commenced long before UNCOD, but it is debatable whether they
were addressing desertification as such, or whether they were concentrating on ameliorating the harsh effects
of prolonged drought. For example since the establishment of UNSO and strengthening it after UNCOD,
it became extensively involved both at the national and sub-regional levels with numerous projects under the
following headings:

(i) ~ Water improvement projects — including water conservation, improved supplies, water and
sewage treatment, groundwater exploration, the sinking of boreholes, the construction of dams
and the establishment of irrigation schemes;

(i) Rangeland improvement and cropland management projects;

(iif) Forestry development projects including re-afforestation, re-vegetation, village fuelwood
development and efforts to establish green belts on the desert margins;

(iv) Development of alternative sources of energy to lessen pressure (human) on the natural
vegetation;

(v)  Soil conservation projects — as an aspect of reducing land degradation;
(vi) Monitoring of rangeland and other ecological conditions; also closely allied to this, research;

(vii) Attention to public participation and the creation of public awareness about environmental
degradation;

(viif) Institution Building and training of technical cadres.

The question which arises is; "was there any real justification for adopting a sectoral approach to
these normal economic development problems in the name of combating desertification?", and "Would it not
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have been more appropriate to treat each and everyone of these problems as part and parcel of national
development planning processes, and in particular the use and management of natural resources?”

7141 A look at the list of projects which were funded globally up to 1984 as part of anti-desertification
programmes, includes, assessment, land use planning, public awareness, industrialization/urbanization effects,
water, range improvement, rain fed croplands, irrigated lands, vegetation improvement, conservation of flora
and fauna, ecological monitoring, socio-economic evaluation, population health care, human settlements,
monitoring the human condition, drought contingency, national science and technology, energy sources,
information, national machineries, national desertification programmes, climate studies and shared water
resources. The inevitable conclusion one arrives at is that if desertification was to be treated sectorally, then
it clearly lacked specificity, and that even if it has sufficient specificity, then it must be treated as part and
parcel of national development planning, to guard against its being given a low priority. If indeed according
to the adopted definition desertification was a process that led to irrevocable loss of biological productivity,
such diffuse financing as suggested by the long list of projects listed above would have very little impact on
the problem because it could easily be lost in the welter of other projects trying to solve other aspects of the
development problematique’.

712  The above comments do not mean to say that at its firsi assessment nothing had been achieved in
the "fight" against desertification or land degradation. UNEP itself at the Session of the Governing Council
of 1984 listed a number of important achievements, even with the limited funding which had been realized
at the time. The point being made is that as defined, desertification as a topic was bound to raisc some in-
house jealousies and conflicts within the UN system as a whole. This caution arises from the quantification
which was produced in 1984* as follows:

(i)  The Plan of Action to Combat Desertification (PACD) is confirmed;
(iiy Desertification has continued to intensify;

(iii) 6 million ha per annum continues to be desertified, and the affected land was increasing from
20-21 million ha per annum;

(iv) The assessment indicated the following in terms of land areas affected by moderate
desertification:

3100 million ha of rangeland
335 million ha of rain fed croplands
40 million ha of irrigated land

(v) Compared to 1977 when 57 million people globally were assumed to be affected by
desertification the figure in 1984 was now 136 million.

713 Even with such a narrow definition of desertification as has been indicated earlier, the Assessment
Report was able to make the following observation:

"The cost of losses in production due to desertification amounts to five times the cost of battling
desertification"™

The question immediately raised is that in the face of clear difficulty with definition of
desertification, and even greater difficulties in quantifying the problem on a small, let alone , global scale,
was it really possible to accurately cost the presumed losses so as to work out a cost-benefit position?
Somehow or other this is where the problem has started, and it is instructive to go back to the scientists to
see if they are agreed on a water-tight definition of desertification, and hence of desertification assessment
methodology, which can be used to support such a stand. Only then can UNEP’s position be secured, when
it is looking for massive funds to "wage the war" against desertification. In the meantime it is fair to say that,
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however defined, if they remain sectoral, anti-desertification control measures are unlikely to be attractive
to donors because they do not easily translate into cost-benefit figures.

714  One clear indication of the need for a more human and resource-use oriented definition of
desertification may be gleaned from the reactions of DESCON (Consultative Group on Desertification) to
resource mobilization for anti-desertification activities since UNCOD. No matter what explanations may be
given, there is evidence of a clear lack of enthusiasm on the part of donors to fund anti-desertification
projects, and this must inevitably relate to how the term "desertification” is perceived within the UNEP
circles. The 1984 assessment and subsequent assessments should indicate that DESCON is not interested
in supporting an anti-desertification programme unless a new definition is used, or unless a completely new
approach is adapted. Two major criticisms have been levelled by DESCON about projects presented to it
for funding:

(i)  That projects presented for funding were not accorded high priority in the development plans
or foreign assistance requirements of those same countries;

(i) That projects presented for funding have lacked innovations, have been too costly or were
poorly constructed;

The inevitable conclusion that must be arrived at is that since UNCOD, the conceptualization of
desertification at all levels has not been precise enongh to make it easy for governments to put a proper
finger on the problem at the national level, hence the difficulties they are encountering with project
preparation. What has been used to counter this argument which may also be true, is that, populations living
in areas suffering from desertification are in any case already marginalized and have little political weight.
All the same, a clearer definition of the problem, followed by more determined ways to find solutions, should
make it easier globally, to make at least some headway, in dealing with a problem that is truly multi-
disciplinary in nature. As long as desertification is viewed as largely an ecological problem, leading finally
to the loss of biological productivity of the land, it fails to command the same urgency that the so-called
economic problems do.

8. THE POPULARIZATION OF THE DESERTIFICATION CAUSE

8.1 Perhaps are of the most outstanding achievements in the desertification debate since UNCOD in
1977 has been the creation of public awareness at all levels, beginning from the local, to national, sub-
regional, regional and global levels. Along with this has gone several resource management educational
programmes that have been intended to prepare the nations for action to "combat" desertification, and to
involve individuals in participating effectively in the common effort. It is suggested in this Report that part
of the problem with the definition of desertification and UNEP’s own position in the debate has been created
by this popular participation, and the clear preference of scientific journalists and others for the more

_dramatic catch phrases like "rolling back the deserts’, "stopping desert encroachment", "How can it be that

the war against desertification is being lost?", the "March of Deserts Unstoppable". It is true that regular
scientists have more often than not provided the ammunition for these careless phrases which have succeeded
in confusing the issue and putting UNEP on the defensive. The origins of the notion of the encroaching
deserts, particularly the Sahara, go back to E.W Bovrill in 1971 and to 1935 and 1938 when E.P. Stebbing
first made the allegations of an encroaching desert (quoted in H.E. Dregne and C.J. Tucker 1988. Desert
Encroachment, Desertification Control Bulletin No.16, 1988)” , and in 1975 Hugh Lamprey in his Report
on the desert encroachment reconnaissance in northern Sudan (21 October to 10 November 1975,
UNESCO/UNEP)® provided the now much quoted data about rates of the encroachment of the Sahara (90-
100 km between 1958 and 1975) which have recently been severely challenged. It is important to emphasize
the fact that a lot of the irresponsible statements have looked at desertification from the "desert end of the
stick", rather than from the sub-humid and semi-arid ends of the spectrum. To the extent that these banners
have been taken by the press and the media, they have denied UNEP the initiative of defining desertification
in a cool and calculated scientific manner, so that corrective measures can be discussed meaningfully. In the
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same context, the Desertification Information Campaign which was launched in 1984/85 after the First
Assessment of Progress in the Implementation of the Plan of Action to Combat Desertification, was not
supervised sufficiently to prevent the melodramatic aspects of the case being exaggerated and put across to
the peoples of the world, (see Eckholm, E.P and Brown, L.R. 1977. Spreading Deserts — The Hand of Man,
Worldwatch Paper No.13¥, the Video Programmes produced by UNEP 1985, and Grainger, A. 1982,
Desertification: How people make Deserts, How People can stop and why they Don’t. An Earthscan
paperback, IIED*). In the same vein, one of the popular publications produced by UNEP as recently as
1987 entitled "Rolling back the Desert: Ten Years after UNCOD"," had an unfortunate connotation in
suggesting that Desertification is such a simple process that it can be made light work of; a more appropriate
title should have concentrated on protecting the arid and semi-arid environments at the edge of the true
deserts from land degradation. The aim here is not to criticize what has proved to be a very successful
public education campaign about desertification, but to show that in its success it has created some
difficulties for the UNEP and for the definition of desertification, by always focussing it on the true deserts
rather than on the semi-arid and sub-humid areas where the real problem is. If it is possible to "roll back
the desert", as suggested by the popular publication, why should one stop on reaching the boundaries of the
Sahara, the Gobi Desert, or for that matter the Australian Desert? Put this way it can be seen that such
suggestions of technological superiority and what money can do if the UNEP had it, do make it very difficult
to define desertification correctly and to concentrate on areas where efforts to halt, control or contain land
degradation, are likely to yield real fruits.

82 It is pertinent to say that along with increased awareness, and a willingness to work out detailed
National Action Plans to Combat Desertification, efforts should go along to define desertification at a more
manageable level, i.e at the local level, and what can be done by a rural community first and foremost, before
moving on to the more grandiose levels where one will eventually be dealing with a global problem. In other
words, in the process of creating world-wide awareness, UNEP should not over-emphasize the irreversibility
of the process of desertification, at the expense of underlining what individuals or the nations can do to
introduce concepts of sustainability of development in land areas subject to desertification.

9. A REVIEW OF CONCEPTS AND DEFINITIONS OF
DESERTIFICATION OUTSIDE UNEP

9.1 In so far as the United Nations Desertification Conference was held under the umbrella of the
UNEP and since the Conference succeeded in bringing together the leading scientists and policy and decision
makers in the World, UNEP’s leadership in conceptualizing desertification, and spearheading the global anti-
desertification programme has tended to be accepted for a long time, without much questioning. This has
not necessarily been a bad thing, but unfortunately, along with it has gone the assumption that UNEP must
be left with the responsibility of "ridding the world of the desertification scourge". Equally surprising has
been the expectation by other UN Agencies such as UNESCO, FAO and others, for the UNEP to raise the
funds required for global anti-desertification programmes, to give to them in order to enable them to mount
anti-desertification components of their programmes. Along with these attitudes has been the reluctance of
some of these agencies to contribute to a new definition, and a better understanding of desertification.
Consequently they have tended to perpetuate the process of desertification in the context of marching sands
and encroaching deserts as may be secen from the following quotation obtained from a project proposal
prepared for funding under IGADD, by the FAO and the EEC:

"The southward spread of the Sahara has been proved and documented. The issue is no longer
whether or not the desert has been moving southward, but at what speed. The drought conditions
which have almost been a regular feature in the sub-region is testimony enough that countries must take

countermeasures to arrest the spread of the desert with its attendant drought conditions'"”.

e
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9.2 At the other end of the scale there have been differences of opinion within the United Nations
System with some Agencies and Regional Commissions not always accepting the special relevancy of the
desertification problems. To illustrate this latter point, a letter from the Executive Secretary of ESCAP
addressed to the Executive Director of UNEP in 1983 has the following:

"4 number of activities that can be cited as PACD-related are in fact regarded as straightforward
development projects in the field of agriculture and natural resources. Secondly one has to appreciate
that at the time of adoption of the PACD in 1977, institutional machineries of governments which have
their own momentum and need time to change, were geared for development, not for campaigns againsi
desertification".”

9.3 Definitions as well as conceptualization of desertification by individual scientists are always value
loaded with some emphasizing climate, and in particular prolonged droughts or "desiccation" as an ~ssential
element, others more concerned with the partial or total loss of biological productivity, others seeing good
prospects of recovery provided climate co-operates, while others especially those who work in desert rescarch
institutes, holding out no hope for recovery. These divisions of opinion have always existed even prior to
UNCOD, but some scientists appear to have hardened their stand at, and since UNCOD, probably to keep
the political case for anti-desertification programmes strong. But it is important for UNEP to be aware of
all the varying shades of opinion even if it wants to take the political line for fund raising purposes.

94 An early and unbiased indication of the thinking by scientists can be seen from the work of Le
Houeron who in 1959 from his work in Southern Tunisia* came to the following conclusion: :

"In the case of Southern Tunisia it is man who has made the desert, climate is only a favorable
circumstance™

This view was confirmed when a National Seminar on Desertification was held in Tunisia in 1972
when the participants concluded that:

1. "Desertization (or desertification) is a man-induced phenomenon; there is no evidence of
increased climatic aridity during the period of instrumental record". and

2. "Desertisation (or desertification) is a result of high ‘demographic pressure’ which resulis in
generalized overgrazing, clearing of natural pastures for cereal production and over-cultivation
of sandy soils; destruction of woody species for fuel, and extension of mechanized farming".

"These cumulative causes result in accelerated soil erosion (both water and aeolian) which in

many cases leads to new desert landscapes".*

The above quoted observations have been typical of the "desertification debate" where scientists and
decision makers try to define desertification by defining the symptoms and falling prey to impressionism.
Also typical of this Tunisian definition under the leadership of Le Houerou was the ever-present attempt to
down play or underplay the impact of climate, a feature reminiscent of many other conceptualizations and
definitions of desertification. This is unfortunate because inevitably a climatic turn for the better, even if it
comes after 30 years of "desiccation" may sooner or later start a process of recovery.

9.5 Professor Kenneth Hare, one of the most outstanding climatologists in the world, emphasizes the
fact that at the end of each period of prolonged drought(s) or "desiccation” there is always the chance of a
recovery but he emphasizes that such recovery can take decades as can be seen from the following quotation:

"In a drought the losses can be made good, but not so in a true desiccation. Woody vegetation and
organic content in soil disappear and do not return for decades. Desiccation means a loss of capital
stock, a writing off of assets, perhaps also permanent impoverishment". (Hare, K. 1987. In Planning
for Drought; Toward a Reduction of Societal Vulnerability, Whilhite, D.A. et. al. (Eds.), Boulder
& London, Westview Press p.7)"
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It is the feeling of this Report that many of the definitions of desertification that have been reported
in the Sahel, in other parts of Africa, and even in Asia, North and South America, have been closer to
Kenneth Hare’s "desiccation”, because they are definitions derived from symptoms which have ignored the
time-scale of a desiccation. But where permanent impoverishment is reached, be that in Africa or Australia
(if it were not for the drought insurance schemes), the word desertification can be equated with "desiccation”.

9.6 Professor Dregne defined desertification in 1977 as:

"the impoverishment of arid, serni-arid and the sub-humid ecosystems by the combined impact of man’s
activities and drought. It is the process of change in these ecosystems that can be measured by the
reduced productivity of desirable planis, alteration in the biomass and the diversity of the micro and
macro fauna and flora, acceleraied soil deterioration, and increased hazards for human occupancy"
(Dregne 1977. p. 324)*

But he was quick to add that extreme cases of wreversible desertification were few. In his view "there are
not many large areas where economically irreversible desertification has occurred" (Dregne op.cit. p.329).* This
view expressed in 1977 was overridden by the 1984 UNEP Assessment of Desertification without adequate
ground research, and makes it wise to revisit it twelve years later. In short Dregne did not want to support
those who insisted on irreversibility being one of the essential elements of desertification.

9.7 The lack of consistency among the scientists in defining and/or conceptualizing the desertification
problem is clearly brought out in a collection of studies put together by Professor Wolfgang Meckelein of
the University of Stuttgart in West Germany under the heading "Desertification in Extremely Arid
Environments" (Meckelein 1980)°. He has the following to say about the problem:

"The term *desertification’ is not well defined scientifically. In most cases it means the process of desert
encroachment, especially caused by man interfering with an unstable ecological equilibrium in semi-arid
lands"”

However, in spite of the above emphasis on the semi-arid lands he also refers to land degradation within
desert oases as a kind of desertification which he defines as follows:

"Desertification in this case means the process of deierioration of cultivated lands, which had already
‘been wrested by man from the desert"

He ends his contribution by offering a more generalized definition of desertification as follows:

"Desertification means natural and cultural processes leading to an encroachment or intensification of

desert conditions in arid lands and their marginal zones"”

9.8 In the same publication Professor M. Mainguet (1980) offers a valid comment to clarify the apparent
confusion in terminology and conceptualization of desertification by giving the following comment:

"Blowing sand-dunes are more linked to winds from true deserts than necessarily to a process of
desertification"’

9.9 Other scientists tend to prefer conceptualizing desertification as a general process of land
degradation in which case it does not have to be restricted only to marginal semi-arid areas. Desertification
as a term in this case would be used for resource mismanagement, and especially land degradation, in a
multiplicity of environments, including areas within the deserts where localized agriculture is practiced.

9.10  Prof. Horst Mensching of University of Hamburg who spent many years studying arid lands in
Sahelian countries like Niger, Burkina Faso, Mali and the Sudan, feels it is wrong to ignore the impact of
secular climatic changes as being closely linked to the process of desertification. He emphasizes the fact that
due to lack of adequate data, the scientific community as a whole does not really understand long-term
climatic trends. This, according to him, applies equally to the historical period and the forecasts for future
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centuries. However, according to him, the term "desertification" "should be restricted to processes whereby
the ecological potential is seriously damaged or even destroyed by human exploitation ..." He ends by
cautioning those who would accept the idea of rapid desert encroachment, and the wild generalizations about
the pace of world-wide desertification which is based on too limited and not always supportable evidence
(Mensching, H. 1986. Is the desert spreading? Desertification in the Sahel Zone of Africa. Applied

Geography and Development, Vol. 27, pp. 7-18).7

911  Inarecent article re-visiting the "desertification debate", one of the three leading scientists who have
steered the desertification canse which has included Professors Mohamed Kassas, Jack Mabbutt, namely
Professor Harold Dregne, has clearly urged caution in defining and conceptualizing desertification. He has
emphasized the fact that even at UNCOD the scientists gathered agreed that desertification was a complex
process, having many causes and effects. He regrets the fact that even scientists are now repeating
falsehoods about desertification in very reputable scientific journals (H. Dregne and C.J. Tucker 1988. Desert
Encroachment in Desertification Control Bulletin No. 16, pp.16-19).”

912  Professor Mohamed Kassas, the first person to use the term "desertification" in an English
publication in 1970, in an article entitled "Desertification versus potential for recovery in circum-saharan
territories" (in Dregne, H. (Ed.) 1970. Arid Lands in Transition)* was one of the first scientists to raise the
issue of "reversibility" and "irreversibility" of the process. In the earlier stages he thought at least some of
the processes were reversible. He was particularly concerned at the possibility of permanent shifts in the
boundaries of vegetation zones in the arid and semi-arid lands close to the true deserts, but was prepared
to wait for definitive research to seftle the question. In a recent publication entitled "Ecology and
Management of Desertification" (M. Kassas 1988, in Earth ’88: Changing Geographic Perspectives)®, he has
called for a clear distinction between drought and desertification. He believes that drought is a natural
hazard which can be contained by proper planning (also personal communication). But as far as
desertification and drought are concerned he asserts that though related, they should not be confused. He
defines desertification as "primarily a man-made ecological degradation..... by which bio-productivity potential
(in economic terms) of land is reduced. This is often a gradual process that operates through systems of land
use that overtax inherent bio-productive capacily. Excessive reduction of plant growth destroys its ability fo
regenerate and deprives the soil of its protective plant cover thereby exposing it to erosion. This deterioration
is exacerbated by the inherent fragility of the ecosystems in arid, semi-arid, and sub-humid regions of the world.
One causative of this fragility is recurrent drought".® Kassas introduces new ideas in the desertification debate,
such as the observation that it can be caused just as much by the lack of population as by overpopulation.

9.13 The main area of disagreement among the scientists is whether ecological boundaries are shifting

because of desertification. Herein too lies the strength of the anti-desertification calls. The proponents state
categorically that the work of man is destroying the semi-arid and the dry sub-humid lands so fast that there
is a permanent movement of ecological boundaries, in other words there is desert encroachment winning on
the outlying areas. The opponents of this argument state that apart from many but localized areas of scvere
ecological (especially vegetation) degradation, there are no permanent shifts in ecological boundaries and
that such shifts if they were to occur would have to be linked to observed, and observable climatic change.
Le Houerou and Rapp (1976),,, were some of the earliest scientists to emphasize the fact that the "desert
boundary zone is not static but can shift over periods of years. In periods of extremely low or ill-distributed
rainfall (such as the Sahelian Drought years of 1968-1973), the desert boundary can shift into surrounding lands.
In other periods of favorable rainfall and low pressure of (human) exploitation, the desert boundary may shift
back again, provided the degradation of vegetation and soil has not been irreversible". Joel Schecter (1977)%
writing about desertification in the Negev (Israel) observes that the processes associated with desertification
of the Negev have been in progress for many millennia. He joins the group of scientists who consider that
there has been no ecologically significant climatic change since 7000 BC or possibly even 8000 BC. He
suggests caution about attributing any increase in the desert area to man alone, and points out the evidence
from the Negev areas which receive 150-400 mm of rainfall per annum. In such areas he asserts, "even
seemingly insignificant fluctuations in precipilation create an ecological response causing the northern border
of aridity to fluctuate and the desert to expand or contract™.

9.14  Dennell, R.W. (1983)" in an article entitled Archacology and the Study of Desertification (in
Spooner (Ed.) 1983)™ also calls for a longer time view in conceptualizing desertification. He asserts that
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investigations into the causes, processes and even diagnosis of desertification are frequently hampered by the
lack of a long time-scale, and that "given the vulnerability of dry lands to the effects of minor climatic
oscillations, historical climatology clearly becomes far more than a mere academic exercise with no relevance
to the contemporary world">

In his view, our knowledge about the environmental changes that have occurred in drylands since
the last ice age is inadequate because of poor data. We cannot speak with scientific confidence about
environmental change over the last 5000 years, and according to him an unfortunate consequence of these
uncertainties is that our understanding of the long-term causes of desertification are weakened "if we do not
know the extent to which present desert environments are a climatic or human product">

915  Ulf Hellden (1984)* from Lund University in Sweden, basing his work on an analysis of a
combination of old and new aerial photographs (1961 and 1979) as well as Landsat imageries (satellite
imageries) of the same region that Hugh Lamprey had studied in 1975 and used to claim the southward
movement of the Saharan boundary of 6 kilometers per year between 1958 and 1975%, challenged Lamprey’s
assertions of relentless southward creep of the Sahara Desert. Dregne (1988) has recently questioned
Hellden’s methodology offering counter-evidence based on NOAA AVHRR (Advanced Very High
Resolution Radiometer) Satellite data®. However, since the AVHRR Satellite data was based on averaged
observations over a period of one year only they too are worthless when dealing conceptually with a
phenomenon which should be traced over a 30-40 year period. In the same breath it is important to point
out that the use of satellite imagery for desertification monitoring will be worthless unless it can cover
periods of up to 20 years. Dregne himself admits that to study a permanent vegetation shift of 5-6 km per
year as alleged by Lamprey "would require perhaps 30 to 40 years of observation by meteorological satellites
and ground studies before it would be possible to conclude that the shift was, indeed permanent”. The truth
of the matter is that even within the scientific community there is a lot of loose talk and lack of precision
about defining desertification, and it is strongly felt that if the UNEP with all its political weight and with
all its easy access, cannot get the scientists to agree, its own programmes on "combating” desertification
should be more carefully worked out to prevent it from "going against nature", and trying to propose
solutions which are difficult to solve because even the scientists are not fully agreed on how they should be
tackled.

916  Recently the World Bank, and the International Institute for Environment and Development (IIED)
have "entered the affray" by challenging the UNEP’s definitions of desertification and proposing alternative
definitions which are more "fundable" because they can be reduced more readily into cost benefit ratios.
Whereas the present Consultancy Report is not fully in sympathy with them, it is only fair to look at what
they are saying to see if it is any different from what the UNEP itself is saying and doing. In an in-house
paper of the newly established Environment Department of the World Bank entitled "Dryland Management:
The "Desertification" Problem" (Working Paper No. 8), Ridley Nelson (1988)™ has tried to tackle the
"Desertification Issue”, and to challenge many of the basic assumptions presented at UNCOD in 1977 and
subsequent programmes of action guided by the PACD. This paper levels five criticisms at the way
desertification has been characterized by UNEP as follows:

(i)  That the impression has been given that the extent of the problem of desertification is well
known, when in fact the evidence is extraordinarily scanty.

(ii) That there has been an overestimation of the degree of professional agreement among the
scier ists and practitioners about desertification

(i) ThLat the extent of desertification as an irreversible state has probably been exaggerated,
although it is correct to classify it as a serious problem.

(iv) That the image created of desertification has been that of "inexorably advancing sands, as
opposed (o more subtle more complex, pulsating deteriorations, sometimes with reversals, but
at least, with subsiantial periodic remissions, radiating out from centres of excessive population
pressure".
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(v)  That the availability of profitable technologies to combat the problem has been overestimated
because the gap between what is socially profitable and what is perceived as privately
profitable has been under-estimated.

Because so much has been written about desertification in the last 20 years, and especially in the
last 12 years, many of the views expressed above have been expressed in one forum or another although the
dominant message put forward by the UNEP has teanded to take the hard political line in the hope of raising
sufficient funds to enable them to mount a sufficiently viable, and environmentally meaningful programme
of anti-desertification. The World Bank paper has offered the following alternative definitions of
desertification:

"Desertification is a process of sustained land (soil and vegetation) degradation in arid, semi-crid and
dry sub-humid areas, caused at least partly by man. It reduces productive potential lo an exter: which
can neither be readily reversed by removing the cause nor easily reclaimed without substantial
investment"”

This definition lays more emphasis on land degradation and confines it to the arid, semi-arid, and
dry sub-humid areas of the world, and is coined in the traditional language of the banker. But apart from
removing the excesses which have been associated with the desertification debate, and conceptualization of
the problem it remains essentially the same as the concerns which have been voiced by the scientific and
technical communities about the problem. In particular his elaboration of the five phases of desertification
taken from the Ethiopian example are surprisingly in much agreement with other conceptualizations of the
problem. The most poignant statement in this report is that intended to demolish the previous assumptions
that we have the technologies here and now to successfully "combat desertification”". Even more important,
in a number of brief country surveys the paper tends to suggest that desertification is quite often reversible,
although it also points out a few cases where the damage is clearly irreversible within the short span of 10-20
years. While laying a lot of emphasis on the real and general process of land degradation in the affected
parts of the world the paper has the following words to say:

"The prevention strategy of halting ihe deseriification problem seems to have diverted attention from the
more promising strategy of simply developing profitable land management systems in dry areas, and this
prevention strategy seem in turn to have diverted aftenfion from profitability. Past studies and
experience have shown that farmers and pastoralists responses are rather well explained by perceptions

of profitability and worst-year outcomes"”

The question the World Bank paper does not answer is "Where in the World, particularly in
marginal areas, are successful and sustainable agricultural or pastoral pursuits found without much subsidy
from governments to protect them from the effects of prolonged droughts and general land degradation?"
Nevertheless it is gratifying to see that at the end of a fairly comprehensive analysis of the problem, the
World Bank paper concluded that the Bank should "probably somewhat increase its lending in dryland areas
over the pre-1987 level because of the possibly very high costs of inaction™. And the paper admits in
conclusion that for the Bank and its borrowers, "improved dryland management must be addressed, over the

next five years, as one of the major and most intractable global development issues™.

9.17  The position held by the International Institute for Environment and Development is inclined
towards equating desertification with land degradation which interferes with its continued availability as a
basic natural resource. They show a preference for the definition of desertification in its most unambiguous
form as follows:

"Desertification is the notion that the extent of deserts-dry areas with few plants — is increasing, usually
into the semi-arid lands">

Thus defined it conveys the original meaning which Aubreville in 1949 had intended. According to
the ITED paper prepared by Andrew Warren and Clive Agnew (1988)™, there has emerged an unacceptably
loose use of the term "desertification" globally, to include all forms of land degradation including those in
humid areas. According to the paper "most reports about desertification base their arguments on a litany of
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statistics, themselves derived from conflicting definitions"™. They are in favour of separating the climatic true
deserts from the semi-arid lands and warn against efforts to measure the advance of the deserts edge because
of the lack of accurate data and because of scientific disagreements about definition. Since most scientists
believe in the loss of vegetation as a primary indicator of desertification, they examine the available evidence,
and they come to the conclusion that from Aubreville’s time in 1949, "acute devegetation has been shown
repeatedly to affect only small parts of the semi-arid landscapes'™. The report accepts progressive decline i
produciivity as a more appropriate way o conceptualize desertification, and for this they would prefer the
use of the term "land degradation” rather than desertification. In the final analysis the paper is against the
use of desertification as an “institutional fact" for fund raising purposes if it is not sufficiently supported or
supportable by science. They end by proposing their own array of solutions to the land degradation
problems, which in fairness must be measured against other solutions and especially the very comprehensive
ones which had been proposed in the PACD.

918  With the recent new advances in the study of climatic impacts and possible climatic change, a group
of scientists who prefer to take a longer view of natural processes, as appropriate, has raised the question
as to whether in concepiualizing desertification we are not missing the point by not linking it to global
climate change and to warming (especially greenhouse warming). In a recent article entitled "Global
Prospects for the Prediction of Drought: a Meteorological Perspective”, Eugene M. Rassmusson (1988)™ has
classified desertification, deforestation and greenhouse warming together as anthropogenic effects of the
climatic change saga. In his view they together are more closely related to questions of climate change than
climate variability.

9.19  Thus before concluding it is fair to say that there is now a strong global mood for re-assessment of
carlier definitions and earlier basic assumptions about the process of desertification. Opinion is swinging
in the direction of seeing desertification as a slow and insidious process of land degradation, which is on the
one hand exacerbated by prolonged droughts, and on the other, by carelessness in resource use by human
populations. The dramatization of the processes in the form of "desert encroachment" is quietly moving out
of favour and the UNEP in planning its future strategies for anti-desertification should take note of that.
The new mood is aptly summarized by the recent contribution to UNEP’s Desertification Control Bulletin
(1988. No. 16, pp. 16-19)”" by Harold E. Dregne in the following manner:

"Desertification is a term that evokes visions of an expanding Sahara destroying villages, water supplies,
and fields in its path while sand dunes move inexonerably forward like waves on the ocean. In fact,
desertification does bring destruction to peoples livelihoods and land resources, but usually in a stealthy
and insidious fashion which is usually less dramatic than burying a village under moving dunes"”’

It is to this slower and more insidious process of land degradation that the World Bank and the
IIED subscribe, and call for research and a better understanding and new conceptualization to make any new
proposed anti-desertification programmes more meaningful.

9.20 A similar word of caution has come from a scientist and practicing ecologist of many* years
experience in Africa and the dry parts of the United States Allan Savory who has the following to say:
(Holistic Resource Management 1988, pp.294):>

"Politicians more than those in any other profession, have most difficully in overcoming the temptation
to ignore cause and effect ...... The worldwide response to desertification shows how people may fall
into the same trap without the slightest trace of cynicism" and .....

"When leaders face a problem and have money, they come under great pressure to act somehow,

anyhow',
In his view there is probably now an adequate understanding of the symptom of desertification, but

in order to find a true solution to the problem there will be need to better understand the process and if
possible to be able to modify it.
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10. PROGRAMMATIC IMPLICATIONS OF THE DEFINITION
PROBLEM

10.1 Even before the United Nations Conference on Desertification in 1977 the United Nations General
Assembly by Resolution 3337 (XXIX)' of 1974 had called for international co-operation as the only way to
combat desertification.

In that Resolution the General Assembly recognized "the urgent need lo prepare a world integraied
programme of development research and application of science and technology fo solve the special problems
of desertification in all its ramifications and reclamation of land lost to desertification™. As this Resolution
was being passed, the Permanent Inter State Committee on Drought Control in the Sahel (CILSS) had been
established to provide regional anti-drought and anti-desertification activities in the drought affected Sahelian
lands. The establishment of CILSS was soon followed by the creation of a sort of "sub-Agency" within the
United Nations System, namely the United Nations Sudano-Sahelian Office (UNSQ), to take care of the
needs of the affected countries on the Sahel, also in 1973. Both UNSQO and CILSS and other tributary
institutions created around them such as the Club du Sahel, AGRHYMET, provided the first programmatic
activities in the sub-region long before the United Nations Conference on Desertification (UNCOD) was
held. It is important to point out that at this stage drought was considered a more immediate threat than
desertification, although, as already analyzed, the programmes carried out in the sub-region tended to color
the conceptualization of desertification and the way it was finally defined at UNCOD.

10.2 Following UNCOD and the PACD, UNEP as the UN Agency'charged with co-ordinating the global
anti-desertification programme, was expected to interpret the PACD in such a way as to begin to realize the
following four objectives among others:

(i) To prevent and arrest the advance of desertification

(i) Where possible to work towards the reclamation on global basis, of desertified land for
productive use

(ii)) To sustain and promote within ecological limits, the productivity of arid, semi-arid, sub-humid,
other areas vulnerable to desertification with the view to improving the quality of life of their
inhabitants;

(v) Deforestation — especially in so far as it affected semi-arid and sub-humid lands; and
(vi) Declining availability of groundwater and surface water — as a result of human activities.

The value of this standardization of indicators was to make it possible to compare progress in anti-
desertification strategies from one part of the globe to the next, but it is legitimate to ask the question as
to whether this approach tended to oversimplify a problem which had proved particularly difficult to
conceptualize. In the midst of such questioning, the most important arca of agreement was that one was
dealing with a man-made problem, rather than with a natural process. But looking at the way sand dune
encroachment was put first on the list of indicators, it now appears possibly with hindsight, that the "battle
plan" was poorly made, because as indicated in previous pages sand dune encroachment tends to be localized,
and it puts too much emphasis on the work of wind in desert margins than on other man-made land

degradation processes.

104  "Ecological messages" and even more generally what can be called "environmental messages", are
not always easy to put across to governments throughout the world, largely because in the initial stages, no
one wants to feel particularly responsible for the environment, until public opinion has been so aroused that
something has to be done. The anti-desertification programme has been faced by this dilemma and it is
important to try and trace it back to the definition of desertification that was adopted by UNCOD and any
further definitions which have subsequently been offered. As already indicated in this Report, there was for
a long time, a tendency to conceptualize, and to define desertification largely as a process of ecological
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decline, which in itself was not only untenable but also environmentally unsound, and to be "combatted".
However, despite very elaborate steps for inventorying, monitoring the processes, and working out a "battle
plan", the political responsibility for such action at the global, regional and national levels was not always
clear, and this may have been responsible for the lack of adequate funding which has been experienced in
trying to put across the Recommendations contained in the PACD into action. The Recommendations
themselves were very detailed and very elaborate, pointing out at each level, who should take action, but the
question to be asked is "Was UNEP expected to create a separate Desertification Constituency outside the
normal Development Constituency?". If the UNEP adopted the former, it would insist on the creation at
the national level in each country of a Desertification Control Unit, and a National Plan of Action to Combat
Desertification. If on the other hand it adopted the latter "Constituency”, then UNEP would work towards
the development of strong multi-disciplinary teams within each country and the incorporation as well as the
full integration of anti-desertification measures within the normal national development planning processes.

105  The second programmatic consideration linked to the definition of desertification refers to the time-
scale over which intervention is envisaged whether such intervention is carried out separately, or as part and
parcel of national development programmes. Defined ecologically, corrective measures to "control” or even
to "combat" desertification must be viewed over a 15-30 year period, and if the complications brought about
by climatic variations are added to the equation, it may even be necessary to think in terms of 30-50 years
for recovery to take place

It is not clear if the UNEP ever gave serious enough thought to the time-frames implicit in the
definitions adopted for desertification. However, an observation from the 1984 General Assessment of the
Progress in the Implementation of the Plan of Action to Combat Desertification indicates the thinking
surrounding problems with implementation. That year the UNEP complained that "despite the priority given
under the Plan of Actions to "arrest" desertification, such measures have ranked low in the effort so far".
But the UNEP itself pointed out the existing conflict when it showed that from past experience, priority was
bl:ain];g’l given to actions in the shorter term and that this was "inconsistent with the long-term perspective of
the Plan".

10.5  From the analysis of the evolution of definitions and the conceptualization of desertification there
is no doubt that the phenomenon is a global problem "not merely by reason of its scale and urgency but also
through the universality of its impacts and causes, which extend far beyond the drylands more directly
affected" (UNEP G.C. 12/9 p. 6). But having said that, it is important to add that apart from the general
agreement to equate desertification with land degradation, there is not always an agreement on all its
manifestations in different parts of the world. It is this aspect which has made it difficult from the
programming point of view to translate the PACD into meaningful and measurable activities. The Action
Plan in a way oversimplified the required activities by suggesting that they could be divided out as follows:

(i)  Those activities primarily aimed at "arresting" desertification;
(i)  Activities aimed at establishing sound and ecologically sustainable land use systems; and

(i)  Activities aimed at ultimately bringing about the social and economic advancement of the
communities previously affected by desertification.

In the first instance many activities calculated to “arrest” desertification are of necessity
presumptuous beca 1se they belittle what in actual fact is a complicated ecological problem exacerbated by
human activities. S.condly if climatic variability and even climatic changes are brought in as other possible
inputs to the preblem, the position becomes less clear. One of the reasons for this is that despite the
remarkable technological developments which have taken place over the last fifty years, mankind has not
discovered how to deal with climate. Thus any actual activities must of necessity have long gestation periods
before the re' alts can be easily evaluated. For example the degradation of rangelands throughout the world,
and in particular in the developing countries is often quoted as an indicator of the desertification Process.
"Arresting’ rangeland degradation as rightly pointed out by the PACD would require a lot of activities at the
socio-economic level, such as the complete change of land tenure systems, the enactment of appropriate
legislation to bring about planned as well as improved land use practices, and even bringing about changes
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in the life styles of traditional pastoral populations. It goes without saying that most of these activities are
not amenable to "crash programmes”, hence the use of "military" language in dealing with desertification is
certainly uncalled for!

10.6 A recommendation which appears so easy to implement concerns desertification monitoring. The
PACD recommended that efforts should be made "to monitor desertification by observing atmospheric
processes, the state of vegetation and soil cover, dust transport, shifting sand dunes, the distribution,
migration and abundance of wildlife, the condition of livestock,the phenology of crops, crop yields, and
changes in "irrigated lands" (UNCOD: Round Up Plan of Action and Resolutions, p. 10)”. In view of the
apparent scientific disagreements about definitions, these recommendations appear to be more appropriate
to drought monitoring rather than the monitoring of desertification. Secondly even where it is possible to
use Meteorological Satellites as well as those with better ground resolutions like Landsat, Spot or Cosmos,
the end result will be the monitoring of drought impacts rather than desertification, especially if dofinitions
of desertification insist on using desert encroachment as one of their goals. H. E. Dregne and C. J. Tucker”
have shown how the status of drought across Sahelian Africa was easily shown by employing images
representing the Normalized Difference Vegetation Index (NDVI) data from NOAA’s Advanced Very High
Resolution Radiometer (AVHRR). However, it was generally agreed that this method is more appropriate
for showing changes in green biomass production from year to year. In order to establish irreversible
ecological change that some scientists insisted on, Dregne and Tucker (Ibid)” indicate that it would require
satellite observations over a period of 30 to 40 years before a conclusive statement could be made about
desert encroachment. Even if it is agreed that one could concentrate on soil degradation and land
degradation in general, desertification monitoring will still face a lot of methodological controversies before
it is finally settled, and this will in turn depend on the definitions adopted by UNEP.

10.7  Looked at from the more general, and less specific level, the definitions of desertification have been
extremely important in guiding the whole of the UNEP anti-desertification programme at all levels, including
the international, regional, sub-regional, and at the national levels, a change of definition requiring a change
of course would be difficult to etfect except at a time of a more generalized assessment of progress such as
was possible in 1984, but on that occasion it was decided to re-state the ecologically biased definition which
had been accepted at UNCOD in 1977. However, in the period between major assessments, such as now
it is paying to re-visit earlier definitions and to prepare for future programmatic changes if these are
considered necessary. Critics of the UNEP and in particular, of its anti-desertification strategy have
suggested that "with the wrong problem planted in the minds of decision makers, some of the policies adopted
to fight the loss of sand have been 'futile and even damaging’. This can affect the lives of millions of people
since land degradation is a major ingredient in the recipe for famine" (Bill Forse, New Scientist, 4 February
1989 p. 32)”". In response to this it must be pointed out that the UNEP has rightly concentrated most of
its anti-desertification activities at the national level, with supporting activities, particularly new institutions,
and training, being sponsored at the sub-regional and regional levels. To that extent there was a tendency
to insist on the need for the formulation of National Action Programmes to Combat Desertification
(NPACD). However, on realizing that most nations, especially the Developing Nations in Africa, Asia and
Latin America, either found it difficult or inappropriate, to establish separate anti-desertification units in
their own countries, it has proved possible to shift the emphasis in such a way as to promote anti-
desertification programmes which are part and parcel of national development planning. From the point of
view of fund raising this should also prove more acceptable, especially since bilateral and even multi-lateral
funding agencies have indicated their preference for dealing with individual countrics. In dealing with
individual countries, the UNEP can in fact begin to introduce the changing views about the conceptualization
of desertification while encouraging them to produce comprehensive anti-desertification programmes to be
incorporated in national development plans. This should be in keeping with national aspirations as each
country will tend to prioritize its anti-desertification activities in such a way as to prevent internal conflict.

108  In view of the continuing disagreement among the scientists on how best to define desertification,
the UNEP should continue to emphasize the part played by man in bringing about land degradation in
particular and his responsibility for rehabilitating the degraded natural resource in the interest of
sustainability for future generations. The word "desertification" has now acquired an inexactitude and a
notoriety which in some respects prevent it from serving mankind in a more focussed way. Short of holding
another UNCOD, it would be difficult to prevent its misuse by the various groups, including some scientific
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circles. Nevertheless efforts should be made by the UNEP to focus much more on what are intended as
anti-desertification strategies at all levels, and in particular at the national and grass roots levels. The
guidelines contained in the Plan of Action to Combat Desertification (PACD) are still largely valid as an
indicator of what should be done at all the various levels, to stop deterioration and severe land degradation.
Finally it appears that for fund raising purposes, the UNEP has tended to underplay the role of climate, and
especially of desiccation in helping to explain desertification. If indeed climate is changing through a
combination of factors including human activities, then there is likely to be an increase in the occurrence of
severe droughts which reflect directly in land use, particularly in the lands located in the semi-arid and sub-
humid, climatic zones of the world. Tt is in these zones where the impact of droughts is immediately felt in
the field of food production thereby striking at the roots of the societies which inhabit these lands, A global
drop in food production is bound to be felt at all levels of the human society hence the need to keep
desertification as an important global issue on the United Nations agenda. In so far as the UNEP has been
entrusted with providing leadership at the world level in finding solutions to these problems, it should
continue with efforts to better understand the problem even if this will mean a complete re-definition of the
word desertification. This may mean less emphasis on the impact of desertification on environmental quality
and more emphasis on the socio-economic as well as the political impacts of this phenomenon.

109 Sofar this Report has concentrated on the scientific aspects of the desertification problem including
the various definitions, and how they have been interpreted by the UNEP for programmatic purposes. In
the final analysis, however, what is achieved at the national, sub-regional, regional and international levels,
depends on the collective political will to get things moving, even in the absence of complete information.
It would be erroneous to give the impression that the UNEP has over the last 12 years achieved nothing or
little. The truth of the matter is that even in the absence of complete information, the UNEP has developed
a viable and consistent approach to the problem of desertification, and has made clear-cut programmes to
achieve its objectives. Since 1978 the UNEP has been able to give a clear-cut international leadership in
working towards the consolidation of international efforts to "combat" desertification. In this worthy task
it has asked for and received support from the Environment Co-ordination Board, DESCON, and regional
and national efforts to *combat’ desertification on the lines spelled out by the PACD. Among the success
stories was the creation of an enlarged United Nations Sudano-Sahelian Office (UNSQO) as a joint
responsibility of UNEP and UNDP. Even if it is now being suggested that the action programmes were
inadequate and even "misguided", UNSO has been able to realize tangible international financing for anti-
desertification programmes in at least 18 countries, first in Western Africa and recently in Eastern Africa
as well. UNSO was created to provide on the spot and close supervision of activities programmes in the
region as well as at the national levels. If it were not because of donor resistance the UNSO module should
have been replicated in other regions such as south west Asia and Latin America equally affected by land
degradation or desertification. Granted that more than 75 percent of the UNSO projects have fallen within
agriculture, forestry, range management and energy, but indirectly they have enabled the countries and the
region concerned to make a start in addressing the problem. The activities of UNEP, working in close
collaboration with DESCON, Inter-Agency Working Group on Desertification (IAWGD), the Environment
Co-ordination Board as well as national institutions many of them newly created has led to the development
of programmes and strategies which have directly addressed desertification. The other main area of
achievement already mentioned has been in the field of public awareness. This has had the very welcome
effect of gencrating national, bilateral as well as multi-lateral programme to "combat’ desertification which
would not have existed in the absence of UNEP’s leadership. And now that there is a clearly stated donor
preference for national as well as regional anti-desertification projects, this should be given every
encouragement with the UNEP coming in to assist in the formulation of viable national action programmes
incorporated within the national development plans.

1010  In conclusion the position of the ACC must be reiterated, that desertification, however defined is
a vast field and UNEP cannot be expected to go it alone. It is at once a development, as well as an
environmental problem. Action to ’Combat’ desertification must be long-term, which is not always politically
popular because the results may not be realized within a five year period, the normal time frame for political
decisions followed by functioning agencies as well. For UNEP it may be best to sharpen the definition of
desertification to enable it to do what it can do best with limited funding. One such area is in the field of
global awareness creation for understanding the process even if it is called land degradation; such global
awareness should be aimed at stimulating action at the national and grass roots levels where it matters most.
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The second area of concentration should be to continue to give leadershig to oth_er UN agcncw_?_ wh_o havlcjzf
the capacity to carry out programmes which complement thos,‘e of‘ UNEP in deah'ng w1tl.1 deserti 1;:at1011.

it can continue to harmonize activities in the two main areas, it will be able to b1.111d b-asxs fo-r the ong-terrg
application of programmes designed eventually to address those aspects of desertification which can respon

to corrective measures.
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PREFACE

This report was Prepared at the request of the Desertification Control Programme Activity Centre
[DC/PAC] of the United Nations Environment Programme [UNEP] to serve as a discussion paper to be
presented at the Ad-Hoc Consultation Meeting, Assessment of Global Desertification: Status and
Methodologies, held in Nairobi from 15 to 17 February 1990.

The objective was to conduct a thorough investigation on the status of desertification as well as the
state-of-the-art of the methdological aspects of desertification assessment and monitoring, on the basis of
the information which is currently available mainly in published form.

The report should not be regarded as a comprehensive documentation of the status of desertification
by country nor by region, but as a working document showing the global magnitude of the desertification
problem, its perception, and various approaches taken towards its assessment both qualitatively and
quantitatively, with particular emphasis on the methodological aspect.

In search for the relevant information, the author was provided with an opportunity to visit, on
behalf of UNEP, several organizations concerned with desertification and its assessment. The consultancy
visits were organized to FAO, Rome and to Arab Council on Semi-Arid and Drylands [ACSAD], Damascus.

Nairobi, 4 February 1990
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2. Global assessment of desem'ffcalz'on: status and methodologics

INTRODUCTION

1. DESERTIFICATION AND ARID TERRITORIES

The United Nations Conference on Desertification [UNCOD] in 1977 defined desertification as a
process of, "diminution of the biological potential of land that may eventually lead to the desert-like
conditions", or as, "an impoverishment of arid and semi-arid ecosystems under the impact of human activity";
in both cases connecting it with the inappropriate use of natural resources by man [United Nations, 1978].
Due to certain difficulties in using this definition for the quantitative assessment and monitoring of the
process, there have been some attempts to make it more precise and operational when UNCOD adopted
the Plan of Action to Combat Desertification.

According to H.E. Dregne [1978, 1983, 1986], desertification "is an impoverishment of terrestrial
ecosystems that results from human activity. This process may be assessed in accordance with the degree
of productivity decline of cultivated plants, the degree of adverse changes in the biomass and of the
diminution of the diversity of micro- and macro-fauna and flora, the degree of accelerated soil degradation,
and the degree of growth of risk in agricultural production". From another point of view, in the definition
developed by B.G. Rozanov [1981, 1982, 1986] attention is focused on the irreversible change of soil and the
ecosystem as a whole towards further aridization, which can be monitored by the degree of decrease in the
ability of the geosystem to provide vegetation and other organisms with a productive water supply.

Any of the above definitions underlines the close connection of the desertification process with arid
territories comprising nearly one third of the global land area, as Table 1 demonstrates.

Table 1. Area of Arid Territories of the World, million ha

Arid Territories By P. Meigs, 1956 by FAO/UNESCO/WMO map (1977)

Hyper-arid 581 900
Arid 2,174 2,680
Semi-arid 2,126 1,750
Total ' 4,881 5,330

According to the FAO/WMO World Map of Desertification [1977], arid lands, given in Table 1, are
classified as follows: :

Hyper-arid territories: Annual precipitation is less than 100 mm; vegetation is absent with exception of
ephemeral plants and shrubs in watercourses; agriculture and animal husbandry are impossible, except in
oases. These are "true" deserts with an index of aridity less than 0.03 [the index of aridity is taken as a ratio
of mean annual precipitations to potential evapotranspiration calculated by Penman’s method];

Arid terrifories: Annual precipitation from 100-200 mm; sparse annual and perennial plants; agriculture
is possible only under irrigation while animal husbandry is nomadic; the index of aridity is from 0.03 to 0.20;
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Semi-arid territories: Annual precipitation from 200-400 mm; semi-desert and shrub vegetation with
discontinuous cover; rain-fed agriculture is possible but not reliable while the animal husbandry is generally
practised; the index of aridity is from 0.20 to 0.50.

The area estimations of arid territories of the world by different scholars vary a lot as summarised
below [Zonn, 1986]:

Author Million km?
De Martonne, 1927 41.8
P. Meigs, 1956 48.8
F. Joly, 1957 47.7
M. Kassas, 1977 575
M.P. Petrov, 1973 314
H.E. Dregne, 1976 46.1
FAQO, UNESCO, WMO, 1977 533

According to M. Kassas, 1977, the area of "climatic" deserts is 48.4 and that of "anthropogenic" deserts is 9.1
[Kassas, 1977].

Because the hyper-arid territories are already "true" deserts, the process of present anthropogenic
desertification is mainly associated with the arid and semi-arid regions; this fact was clearly underlined by
UNCOD in 1977. However, later studies show the occurrence of desertification as being present in semi-
humid regions as well, in the territories with annual precipitations of 400-800 mm with an aridity index of
0.50-0.75 and with widespread rain-fed agricultural practices — in short, the main grain-producing regions
of the world. If the rural population directly affected by desertification was considered to be of the order
of 80 million in 1977, later estimates provided a much higher figure of 135 million [Mabbutt, 1987]. ESCAP
[1987] gives the figure of 150 million for this region alone! Nearly 650 [850?] million people are living in arid
and semi-arid regions of the world and are experiencing various aspects of desertification.

2. THE UNITED NATIONS CONFERENCE ON DESERTIFICATION

The United Nations Conference on Desertification (UNCOD) was held at 1977 at the initiative of
the United Nations General Assembly which took its decision on economic, political and humanitarian
grounds. The Assembly did not probe the nature of the problem and its magnitude, having been deeply
impressed by the African drought tragedy. However, the Conference was preceded by extensive studies
conducted by a large number of scientists from different parts of the world, who assembled and discussed
all available facts and relevant information in respect of the problem. These materials, including a series
of global maps of desertification, were presented as official United Nations documents to the Conference
for consideration; they were later published [United Nations, 1977, 1978; Mabbutt, Floret, 1980; Jain, 1986]
as valuable sources of information to be used by the world community. Evaluating these materials later, the
well- known Africanist, L. Timberlake [1985] stated that UNEP had conducted one of the best UN
Conferences both from the point of view of the quality of scientific data and from the point of elaborating
the problem.

On the basis of carefully collected and analyzed factual materials, the Conference was able to
establish the anthropogenic origin of this negative ecological process; its continued spread in the arid and

semi-arid regions of all continents; and its immediate threat to socio-economic development, particularly in

the developing countries of Africa, South and South-West Asia, and Latin America.

The Conference has developed and adopted the Plan of Action to Combat Desertification endorsed,
a few months later, by the United Nations General Assembly, — a large-scale international action programme
and what is considered an appropriate response to the challenge [United Nations, 1978]. The Plan contained
concrete recommendations at the national, regional and global levels, directed to combating desertification
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where it is developing and progressing and to reclaiming the biological potential in those areas where
desertification has already destroyed the ecosystems. )

3 IMPLEMENTATION OF THE PLAN OF ACTION TO COMBAT
DESERTIFICATION

The results of seven years of international efforts on the implementation of the Plan of Action to
Combat Desertification were considered in 1984 by UNEP’s Governing council at its 12th session. On the
mnitiative of UNEP, just prior to this session, a comprehensive (4000 page report) General Assessment of
the Progress in combating desertification [GAP] was conducted throughout the affected countries [UNEP,
1984]. The generalized results of the assessment were later published [Mabbutt, 1984, 1987; Rapp, 1987] and
are available as a valuable source of reference. '

According to GAP, desertification threatens the well being of 850 million people and embraces an
area of some 3.5 billion hectares, of which 3.1 billion hectares are pasture lands, 335 million hectares are
rainfed croplands, and 40 million hectares are irrigated agricultural lands. Desertification causes
approximately 21 million hectares annually to loose their productivity, even to the point at which their use
becomes totally unfeasible from an economic point of view.

After considering the GAP materials, the Governing Council of UNEP was forced to admit that
during the seven-year period, the processes of desertification had continued to spread and to deepen in the
developing countries, particularly in Africa [UNEP, 1984]. In his report to the Governing Council at this
session, the Executive Director of UNEP, Dr. M.K. Tolba [1984] has emphasized that the creation of an
effective barrier to the processes of desertification was one of the main problems in the area of environment
protection facing humanity now and called for efforts to find an effective solution in the next two decades.

Further, the Governing Council noted that measures carried out during the seven-year period, had
not produced substantial enough results in any of the regions affected by desertification because the Plan
of Action had nowhere been implemented in its totality. Morcover, the 1980s had brought new sufferings
in the form of persistent and disastrous droughts to the peoples of Africa. In 1984, for example, millions
of people in Africa went hungry because of a new drought cycle. Those students who have studied this new
disastrous cycle have emphasized that desertification destroys the productive capacity of land and, when the
droughts come, the impoverished land collapses [Stiles, Brennan, 1986].

In 1987, in connection with the tenth anniversary of UNCOD, various bodies of the United Nations
attempted to analyze and exchange notes on the experiences of combating desertification during this period.

Considering the same problem, and quoting UNEP sources, the World Commission on Environment
and Development concluded in Our Common Future [NCED, 1987), that desertification is progressing, that
the process of desertification affects all the continents of the world, particularly and to the greatest extent
the arid territories of South America, Asia and Africa, where up to 18.5 per cent [870 million hectares] of
productive lands underwent severe desertification. The Sudano-Sahelian zone of Africa and the countries
south of it suffer particularly heavily, as the process of desertification here threatens the well-being of 80-85
per cent of the total population of the area.

Also in 1987, the group of experts of the United Nations Center for Science and Technology for
Development studied the status of desertification and the causes of failure in implementing the Plan of
Action to Combat Desertification. The group concluded that after 10 years of trials, the Plan needed
substantial renovation and reorientation in light of new situations [UNOSTD 1987].

Among the main causes of failure in implementing the Plan of Action, the following were noted:

- continuing uncontrolled population pressure on the fragile natural ecosystems of arid and semi-
arid territories, as well as the utilization of natural resources without consideration of their
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potentialities and natural reproductivity and without alternative programmes of development,
coupled with the very limited resources in the majority of the developing countries affected by
desertification;

- absence of integrated national plans of action in the majority of the countries affected by
desertification, which is the result of giving insufficient priority to the problem at the national
level and of not integrating plans to combat desertification into general programmes of socio-
economic development;

- absence of an integrated approach to combating desertification in the large regions affected and
the substitution for such an approach and a complex of co-ordinated measures of a series of
small disconnected projects that do not produce a sufficient impact on the main regional causes
of desertification;

- absence of sufficient resources at the disposal of the international community for the
implementation of large regional or global programmes to combat desertification, which were
recommended by the Plan of Action;

- that fact that neither the major conclusions of the Conference about the causes and consequences
of desertification, nor the recommendations of the Plan of Action were made available to the
people concerned whose activity is the factor of desertification, and who suffer most — in short,
the non-involvement of the rural population of the affected regions;

- underestimation of the danger and catastrophic consequences of desertification by the decision-
makers, their inability to understand complex processes of human interaction with nature in a
long-term perspective, as well as the consequences of this interaction;

- unwillingness or inability to solve prospective strategic problems that underlie the thousands of
current small problems whose solution is attempted instead.

In 1987 as well, a special issue of the international journal "Land Use Policy" devoted to the decade
of combating desertification was published [Land Use Policy, 1987] which opened with the review "10 Years
After UNCOD" by Dr. M.K. Tolba, in which he considered the results of a decade of implementation of the
Plan of Action to Combat Desertification. Noting insufficiency of the measures undertaken, as well as the
continuing progress of desertification, Dr. Tolba concluded, that "The result of UNCOD — the Plan of
Action to Combat Desertification — is still living and acting document. It will direct UNEP in the nearest
years in its struggle against the hazard of land destruction, which is called desertification. UNEP cannot do
it alone, however, I call on governments, international organizations, non-governmental organizations and
interested people to work with us. The alternative is a decline of food production, continuation of under-
development and growth of number of the environment refugees. It is not acceptable."

In addition to Dr. Tolba’s review, Jack Mabbutt, in the same issue of the journal, provided a detailed
characterisation of the implementation of the Plan of Action at a global scale, mainly on the basis of GAP
[Mabbutt, 1987]. The main conclusion, probably, is that "the trends to improvement of the conditions were
noted only in insignificant degree, for example in the irrigated lands of the USSR, China and up to a less
degree of the USA, in the extension of forests in Southern Europe, USSR, China and USA, in the pastures
of the USSR, China «nd in places in the USA. The developed countries were mainly marked as territories
of certain deterioratiun or stabilization of conditions, while the developing world in Africa, Asia and Latin
America was characterized, without exclusion, by the growth of desertification. Moreover, it was shown that

the problem of desertification is extended even wider than was supposed at UNCOD: a considerable part .

of sub-humid tropics is now considered as experiencing a serious threat. The rural population affected by
desertification is assessed now as 135 million in comparison with 80 million in 1977. We are not only behind,
but now it is demanded from us much more than it was thought earlier. At the present rate, may be only
with exception of irrigated lands, the situation will be much worse by the year 2000 — the date established
for the implementation of the Plan of Action, than in the year of its elaboration".
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In March 1988, at the First Special Session of UNEP’s Governing Council, the Second System-wide-
medium-Term Environment Programme for the period of 1990-1995, [SWMTEP-II] was adopted and
[SWMTEP-I] was adopted in 1983 was for the period of 1984-1989] [Kroumkatchev, 1989; Zonn, 1989]. In
the section devoted to arid land and desertification, it was noted that "every year six million hectares
throughout the world are reduced to desert-like conditions and nearly 21 million hectares become
economically unproductive because of desertification. Nearly one third of all land is at risk from
desertification, but the phenomenon is particularly prevalent, and dramatic in arid and semi-arid areas of the
world. Efforts to meet rapidly growing needs for food, combined with insufficient attention to the
environmental effects of methods in agricultural and pastoral practices have increased the rate of
desertification. Factors that contribute to desertification include over-cultivation, overgrazing, deforestation,
bush fires, wind and water erosion and soil salinization, which, in turn, result from excessive human and
animal pressure and poor management of droughts and pastures. Desertification is closely related to severe
droughts which result from climate fluctuations, but are (themselves) aggravated by desertification. It should
be noted too, that climatic droughts, by themselves, do not lead to desertification [Kassas, 1987].
Desertification in one area increases the pressure on nearby more productive areas, endangering their
productivity and increasing the risk of further extension of the process'.

4. DOUBTS AND ARGUMENTS CONCERNING THE ASSESSMENT OF
DESERTIFICATION.

At the same time, it is should be noted that some publications requesting certain revisions of the
conclusions of UNCOD have appeared recently and that international forums and commissions concerning
the global character and seriousness of the danger of present anthropogenic desertification have since taken
place. In particular, on the basis of the remote sensing data covering the areas south of the Sahara in Africa,
which show periodic "greening" and "yellowing" of the land surface, some experts concluded that the position
of UNCOD concerning the extent of desertification was not sufficiently justificd and that the global situation
was over-dramatized while the cyclic processes of alternation of moist and dry periods were considered and
assumed to be directly associated with irreversible changes [Tucker, Justice, 1986; Dregne, Tucker, 1987].

This particular aspect of the problem had been covered by the conference in 1977 and had been
specifically considered by many scientists at that time. It was recently given adequate attention by Kassas
in 1987 [Kassas, 1987].

Indeed, the periodical "greenings" and "yellowings' of the earth surface, revealed by the settelite
images, might have resulted from cyclic atmospheric processes of alternations of relatively moist and dry
periods within arid and semi-arid climates. It would, however, be wrong to equate these with actual
desertification.

Vegetation decreases its productivity during the periods of droughts; such changes arc temporary
and reversible. However, in anthropogenic desertification, the soil cover and the geosystem as a whole
change irreversibly in the direction of higher aridization. This includes the sub-surface tier of the geosystems.
There is an irreversible decrease of the geosystems’ ability [soil, subsoil, ground water] to supply the
vegetation and, through it, the other organisms with a productive water reserve [Rozanov, 1981]. These
changes, due to anthropogenic desertification in arid and semi-arid territories, may take place and _have
actually been observed even without changes in atmospheric precipitation under stable climatic conditions.
A special case of ecosystem aridization may be that in which the total stock of water in the geosystem
remains the same or even increases, but the mineralization of water increases sharply, producing the same
physiological effect in the end. Such situations appear during catastrophic salinization of irrigated lands and
their surrounding areas, lands along the water canals, drainage channels and water reservoirs. The same
effect will be brought about by the expansion of shifting sands moving into stabilized vegetated soills, by the
outcropping of indurated subsoil horizons as a result of surface erosion, which decreases the soil’s water

holding capacity sharply.
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All these phenomena can be observed in Africa, particularly in the Sudano-Sahelian zone
[Radchenko, 1987], and also in the other regions of the world. After the "desert blow" of the late 1960s and
the early 1970s, caused by abetled, exacerbated uncontrolled exploitation of natural resources during the
preceding tf:lecadcs, Africa was unable to recover, even though the dry periods were interrupted several times
by !the moister ones. Both the ecological situation and the consequent socio-economic situation in arid
regions of the continent continue to worsen because virtually none of the recommendations of the Plan of
Action has been implemented here in its totality. Each year the number of African countries requiring
gral;cltica;ly permanent international food assistance during both dry and wet years  continue to grow (see

able 2).

Table 2. Index of per capita food production in some of the regions of the world [Biswas et al., 1987]

Region 1975 1985

Africa 108.35 95.62
Asia 94.85 111.59
South America 95.76 102.22

Aftfar the catastrophically dry 1983-1984, when millions of people were hunger stricken, the year 1985
was wet, with a good harvest [Timberlake, 1985]. However, this did not provide freedom from hunger
F)ccause between 1975 and 1985, although total food production increased by 18.4 percent, the population
increased by 34.3 percent, while the per capita food production decreased by 11.8 percent [Biswas et al.
198:7]. An FAQ study revealed that if such tendencies persist in Africa, by 2010 food self-sufficiency in North’
Africa will decrease from the present 52 percent to 34 percent and in sub-Saharan Africa from 85 percent
to 56 percent while the grain deficit will increase up to 100 million tons per year and its costs will multiply
by a factor of six [FAQ, 1987].

o Another question being discussed in the scientific circles, which is also connected with problems in
identification and monitoring of desertification is the difficulty of distinguishing between desertification per
se and the broad circle of the phenomena related to various forms of soil degradation that are manifest
tl}emse_lvcs not only in arid areas, but in the most humid ones as well [Rozanov, 1982, 1986a]. These
d1§cu5510ns, tend to involve the age-old philosophical dispute about causes and effect. In fact, however, in
:'md an-d semi-arid areas, soil degradation always leads to desertification of the land, no matter what ,the
lmme(_hate cause or anthropogenic factor of the degradation process may be. The converse is also true:
.deseftlﬁcatlon always manifests itself in soil degradation. Causes and effect are perpetually interchanging
in thl_s case and are bounded by the unity of the physical processes involved. For these territories any form
of soil degradation is always a symptom and the manifestation of desertification. ,

PART 1. STATUS OF DESERTIFICATION, 1990

1.1 GENERAL SITUATION

There is no consensus at present concerning the status of desertification in the world as a whole or

in its: various regions, This is true even of Africa, which is generally considered the most seriously affected
continent,
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This uncertainty derives from the definition of what desertification is. This subject will be discussed
in the second part of this report, which is concerned with methodological matters. At this point, the existing
information will be analyzed from the substantive point of view. Some new information will be particularly
important in this respect.

There is an enormous amount of information concerning desertification in Africa, South Asia and
Latin America. However, this vast fund of data, which appears in various reports and publications, does not
cast any new light on the problem because it is largely qualitative and, in some cases, more emotional than
factual. With some reservations this information can be used for creating a general picture, but it is hardly
sufficient to prove the case beyond all reasonable doubt. However, some new quantitative information,
particularly for certain areas hitherto uncovered by widely circulated publications, may provide additional
evidence. The case of the USSR, which was recently well studied, may be taken as an illustration of the
general situation.

The recent study of desertification in the USSR clearly shows that:

- any attempt to characterize the problem of desertification as "only African” is absolutely
groundless and even harmful;

- the process is constantly expanding to embrace new territories and regions of the planet, creating
serious ecological dangers for humanity, including those peoples who live far from the regions
directly affected;

- once begun, the process develops so intensively that it leaves little time for undertaking effective
measures to stop it, if we do not want to face the real global ecological catastrophe threatening
one third of the earths land area.

At UNCOD in 1977 the Soviet delegation was able to state proudly on the basis of the case studies
that the situation was generally stable in the arid regions of the USSR and that there were only separate
local manifestations of anthropogenic desertification to deal with, which would be no problem for so
powerful a state [Mabbutt, Floret, 1980]. In 1984, certain "improvements" were reported in the USSR
[UNEP, 1984]. Now, however, only five years since the last assessment, the USSR faces the immendy
complex problems of the Aral Sea, the Caspian Sea, the Balkhash Lake Basins encompassing huge territories
on the plains of Turkmenia, Uzbekistan, Kazakhstan, Kalmykia, Dagestan, Azerbaijan where current
desertification is clearly manifest. These are not "separate local manifestations", but the areas that constitute
in their totality a very serious problem of the whole arid and semi-arid belt of the country in which very large
area land masses are affected by different forms of anthropogenic desertification. It is also important to
emphasize that the main causes of desertification here are absolutely the same that were clearly indicated
by UNCOD in 1977, namely: uncontrolled utilization of natural resources exceeding the limit of ecological
stability of natural ecosystems, followed by their degradation, which is often irreversible; and the utilization
of natural resources without appropriate care for their rehabilitation by natural or artificial processes.

1.2 THE CASE OF KALMYKIA

According to remote sensing data, in 1983 there were already more than 500 thousand hectares of
shifting sands in only the territory of two districts surveyed in Kalmykia, which occupied up to 30% of the
rangelands; they were shown to be expanding by 10% per year, whereas previously they had occupied only
two to three percent of the total area in these districts [Vinogradov, 1988]. By 1989, the area of shifting
sands had expanded to 800 thousand hectares and continues to grow. As B.V. Vinogradov stated
[Vinogradov 1988], within a short time, this had become in the country the largest growing spot of
anthropogenic desertification.

The main cause is the overstocking of pastures of low carrying capacity. In the Yashkul district, for
example, a selective survey at four points in 1983 revealed the same number of unaccounted sheep as those
listed in the official records, while later surveys at 24 points revealed the fact that the number of unaccounted
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sheep in herds was sometimes by twenty times higher [Vinogradov, 1988]. No pasture can sustain such
overgrazing as thus revealed. The Astrakhan gas field, which is being developed nearby, adds to this
destruction of rangelands [Bogert, 1990].

There are nearly 100 thousand hectares of irrigated cropland in Kalmykia. Nobody knows how large
is the area irrigated additionally by the so called "localised irrigation" based on water supply from various
local water sources by varying types of pumps. Practically all irrigated lands are salinized in one or another
degree, and this means not only loss of production, but the potential for the growth of salt desert — in short,
for the loss of the land. This is the well studied process of silent abandonment of degraded lands and the
compensatory development of new croplands: the total area of cropland is not reduced, while the area of
the desert grows because of overtaxed pastures that shrink.

This process was revealed and characterized at UNCOD as one of the leading desertification
processes, particularly in North Africa and South Asia [United Nations, 1977, Mabbutt, Floret, 1980].
Currently it is developing intensively in the USSR in Middle Asia, Kazakhstan and the Caspian Basin.

The competition for land resources underlies this process. It is widely believed that there is a
¢ertain complementarity and a harmony of interests between agriculturists and pastoralists. However, this
is far from the truth. In fact, there is a permanent struggle for land between them. This war goes on under
any socio-economic conditions or form of land tenure. It exists not only in Africa or Asia with communal
land property, but even in the USA with the privately held land [El-Ashly, Gibbons, 1988] and in the USSR
with State owned land as well.

Agriculturalists are gradually expanding cropland, including irrigated cropland, particularly in arid
territories, in accordance with the needs of socio-economic development. They can expand only into pasture
lands, obviously the better omes. The pastoralists are thus forced to retreat with their herds into less
productive pastures, creating overloading, overgrazing and finally, desertification. It is generally assumed that
the reduction of pastures would be compensated by fodder production in newly reclaimed irrigated lands.
However, agriculturalists can make little profit by growing fodder crops. The irrigated cropland was
expanded for other, more profitable cash crops such as cotton, rice and sugarcane. The usual result is:
degradation and the loss of productive land transformed into desert, and the general decline of the efficiency
of the rural economy. The "salt desert" is growing because of degraded irrigated lands and the sand desert
is expanding because of the overgrazing of already poor pastures.

The above process is fully confirmed by the example of Kalmykia. According to the results of the
repeated remote sensing survey [Ermoshkina et al., 1986], in the Sarpa district in the northern part of the
Republic with an area of some 72.5 thousand hectares, the area of pastures has been reduced by 14.7%
within 10 years without decreasing the number of sheep; lands along the canals of the Tsarynsk irrigated
system became saline throughout the area of 1.7 thousand hectares; large areas of rice fields were
abandoned. In the same district in the Ergeni Upland, about 2.9 thousand hectares were reclaimed within
10 years for rainfed agriculture because of pasture lands and 3.5 thousand hectares of exhausted cropland
were abandoned at the same time with the net final result of a decrease of pastures by 2.9 thousand hectares,
a decrease of cropland by 0.6 thousand hectares, and the growth of desert by 3.5 thousand hectares.

The destruction of natural potential by various economic activities in the development of new
territories should be added to the example discussed above. As S.V. Zonn [1986] mentioned, such
disturbances are mcst common around new settlements, industrial and mining enterprises, along irrigation
canals and other hydraulic constructions, roads and other communication lines.

The total area of Kalmykia is about 7.6 million hectares. According to the natural geographic
regions shown in existing official atlases, it belongs totally to the zone of dry steppes and semi-deserts.
However, at present, nearly 13% of its territory has been converted into true desert; this occurred within just
the two last decades of unprecedented human impact on the area’s natural ecosystems. The process is still
continuing as the debates on how to stop it are going on as well.
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1.3 THE CASE OF TURKMENIA

The territory of the Turkmenian Republic might be taken as another characteristic example. The

largest land resources here are given to arid pastures, the majority of which have very low biological
productivity not only because of adverse natural conditions, but largely because of many years of overgrazing
without proper care for their rehabilitation. In 1981-1986, about 25.3 million Roubles were spent for pasture
improvement in the Republic. Out of this sum, 72% of capital expenditures were allocated for the
construction of watering points, mainly the tube wells, 5% for the mechanization of the water supply and
23% for the construction of sheep yards and other production facilities [Guseinov, Altaev, 1988]. It is
remarkable that no single Rouble was spent for the improvement of pasture grass cover (o increase ifs
productivity and sustainability. At UNCOD, it was proved beyond any doubt that the watering points in arid
rangelands without sufficient fodder supply are one of the key areas liable to desertification [United Nations,
1977]. Despite this, this conclusion based on the analysis of the world-wide experience, the Republic’s
authorities failed to take account of it.

According to the data of the Institute "Turkmengiprozem" [Guseinov, Altaev, 1988], the lands around
3.5 thousand wells are completely trampled and desertified in circles of a diameter of 1.5 to 2.0 km each as
a result of overgrazing and fuel gathering for everyday needs by the herders. A simple calculation — 3500
x 3.14 x 0.812 — results in 889.2 thousand hectares, i.c. almost one million hectares. In addition, pastures
are substantially damaged by the development of new oil and gas fields, various public works, the
construction of roads and by the absence of roads that cause industrial traffic to cut new paths through the
land. According to the data of the same institute, the total area of pasture recently desertified and in need
of rehabilitation comprises about 2.7 million hectares. All this is taking place at a time when there is a
pressing need to stabilize many million hectares of shifting sands inherited from the land abuse of the past,
that threatens the surrounding territories that are still productive and broadens the deserts [Babaev, 1986].

The second problem of Turkmenia is soil salinization and land loss due to hydro-technical works
and irrigation. Very large losses are connected with the construction of the Karakum Canal, along which
many thousands of hectares of land have become water logged and saline. By 1978 when it was extended
to 1069 km, the aerial survey showed water logging up to 50 km on both sides of the canal [Vinogradov,
1988], in 10.7 million hectares of waterlogged lands. How many became saline and transformed into salt
desert or salt marsh is still to be estimated.

Viewed from the air the landscape around Ashkhabad manifests an abundance of large white spots
of newly created (saline soils). The ground waters have risen here substantially because of the canal and,
being strongly saline, have saturated the soil with salts given the high evaporation rate of the area’s hot arid
climate. The area of irrigated cropland in Eastern Karakums is 184.4 thousand hectares, of which only 140
thousand hectares have drainage facilities, 26.3 thousand hectares have become strongly saline and otherwise
degraded, while only 4.5 thousand hectares are in a more or less satisfactory state. Almost 90 percent of all
irrigated croplands in Turkmenia have been degraded because of secondary salinization [Pankova et al,
1986].

Consequently, because of intensive anthropogenic desertification, there is now a very serious
situation in Turkmenia in respect of land resources which, with the present high rate of population growth,
will create a very difficult socio-economic situation in the near future. In fact, rapid population growth is
taking place in all the areas most seriously affected by desertification [FAO, 1988]. This phenomenon calls
for urgent sociological research.

1.4 THE CASE OF THE ARAL SEA BASIN

It has been clearly established that unlimited and uncontrolled water uptake in the river catchments
in arid lands is accompanied by land degradation and desertification in lower parts of the river basin [e.g.
Minashina et al., 1981; El-Ashly, Gibbons, 1988]. This phenomenon is taking place in the Aral Sea Basin.
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From the hydrological and geochemical points of view, the present situation in this case is very clear.
In connection with the massive irrigation works and the extensive development of irrigated cotton cultivation,
the natural function of the Aral Sea as a major water and salt sink of Middle Asia was anthropogenically
climinated [Kuznetsov, 1976; Kuznetsov, Gryaznova, 1987]. If, by the beginning of the 1960s, about half the
water run-off of the southern mountains was flowing into the Aral Sea, the current surface flow into that
body of water diminished to almost nothing because of the anthropogenic changes at the plains of the basin.
In the Syradarya Basin, between 1971-1980 the removal of river waters by natural systems have decreased
from 6.7 to 1.7 cubic km per year, while the technogenic withdrawals increased from 14.0 to 29.7 cubic km
per year [Volftsun, Sumarokova, 1985]. The same phenomenon took place in the Amudarja Basin. The
surface run-off losses have increased substantially because the free pore space under irrigated and
surrounding lands has filled up, causing a massive regional rise of the groundwater table in large areas. The
lands of old irrigation in the Hunger Steppe can be taken as an example: here groundwaters are now at a
depth of only 2.8 m, that is the depth of the drainage action. About 7.6 cubic km of irrigation water was
wasted in this underground saturation, it comprised 16% of the total water uptake during the entire period
of irrigation development here [Rubinova, Getker, 1975]. There was a sharp rise in groundwaters in the
deltaic area in connection with paddy cultivation, which resulted in the waterlogging of large areas in Kara-
Kalpakia, accompanied by many adverse environmental problems, including health hazards.

At present, the water of Syradarya and Amudarja rivers is fully used in their respective basins,
mainly for irrigation, and the discharge into the Aral Sea has practically stopped. According to the data of
the Middle-Asia Institute of Irrigation, the total annual stock of water resources in the Aral Sea Basin is on
average 126.7 km®, Of this, 44.3 km® was used in 1940 for irrigating 3.5 million hectares; 54.1 km® in 1960
for irrigating 4.3 million hectares; and 108 km® in 1985 for irrigating 7 million hectares. In addition, in 1980,
6.2 km® was used for industrial, communal and other needs only in Uzbekistan. The Karakum Canal also
takes 8 km® annually. At the same time, salty drainage waters are being discharged into the rivers. Within
the last 25 years the water level in the sea dropped by 13 m; water salinity increased from 9 to 24-26 g/1;
the area of aquatoria decreased by 30 to 35%; the volume of sea water decreased by more than half
[Grigorjev, 1987; Kamalov, 1987, Khakimov, 1989]. The draining of the sea continues, the dry zone of the
former sea bed has already reached nearly 2.1 million hectares [Grigorjev, 1987] or 2.4-2.5 million hectares
[Cherpenko, 1987, 1989]. The southern sea bed retreated from 60 to 80 km [Khakimov, 1989]. New sandy
solonchak desert is forming on the drying sea bed and at its periphery; this area is currently estimated as
2.6 million hectares [Kamalov, 1987].

Substantial changes are taking place in the Amudarja and Syradarya deltas such as: drying-up of
deltaic creeks and lakes, appearance of new water bodies because of discharged waters from irrigation
systems, the disappearance of natural marshes, the depletion of cane growth and flood land forests, a sharp
drop of ground water table (by 3 to 8 m), appearance of solonchaks and shifting sand dunes [Grigorjev,
1987]. The soil cover of deltaic areas is being substantially transformed towards aridization, salinization and
desertification [Zhalbybekov, 1987]. Similar processes are described, by the way, in the deltas of the Ili River
flowing into Balkhash Lake, where the aridisation of vegetation in lower delta and its shift to more haloplytic
forms in upper delta were observed [Novikova, 1987; Diyarova, 1988]. It is important to note that these
degradative processes of intensive anthropogenic desertification are developing in densely populated regions
of intensive agriculture.

The desicecating territory around the Aral Sea has become a powerful source of dust-salt material,
which is blown away and carried out by wind currents for many hundreds of kilometers. According to earlier
studies, a dry belt of up to 50 km was formed by 1975 along the eastern coast of the sea, where large salt
and dust aerosols were forming, having been blown out at up to 100 km at the beginning of the process and
then expanding their boundaries by 2 to 3 times by 1985; the area of dust zone increased substantially as well

[Kondratjev et al., 1985]. The annual outflow of dust varies from 15 to 75 million tons [Kondratjev et al.,

1985]. The calculations showed that about one billion tons of salt dust had already blown away from the
eastern part of former sea bed [Kamalov, 1987]. Detailed studies have revealed that only salt outflow
[without terrigenic material and carbonates] comprises some 2286 t/km?” as an average at present, and nearly
43 million tons per year from the whole dessicated territory [Rubanov, Bogdanova, 1987]. These salts are
precipitating on the surrounding plains, harming the vegetation and salinizing the soils. Sandy massifs are
moving to the south at a rate of about 1 km/year, forming at the dessicating sea bed.
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The addition of new aerosolic component referred to above affected greatly all atmospheric
processes [Kondratjev et al,, 1987]. Due to a substantial change in the reflectivity of the drying land [albedo
has increased by more than 7 times, and the value of reflected radiation by more than 3 times] the
continentality of regional climate has become more continental. The climatic changes towards aridization
have expanded up to 400 km affecting the area of nearly 50 million hectares. Consequently, there is a
marked decline in the biological productivity of semi-desert pastures, which was low even without these new
changes. Annual loss of pasture productivity in the region is assessed as 5 million tons [Kamalov, 1987], but
this estimation seems to be too low if one considers the whole territory around the sea currently experiencing
desertification. -

At the same time, it is necessary to evaluate all adverse processes in the entire basin that are related
to the development of irrigated agriculture here and are largely analogous to those described for Kalmykia:
the development of the better pasture lands for irrigation; pushing the livestock into less productive pastures;
the destruction and desertification of poor pastures and their transformation into sand desert; salinization
of irrigated lands, their abandonment and transformation into salt desert; the compensation of land losses
by the development of new massifs of better pastures for agriculture, and so on. This is not a closed circle,
but rather a spiral, slowly and inevitably expanding under the given economic system. This process will
probably be slowed down in connection with the government decision of September 1988 to stop new
irrigation developments in Middle Asia [Chernenko , 1989], but will not be totally discontinued, as there are
still Jarge land losses due to secondary salinization, which have to be compensated somehow. So new
agricultural lands will be developed on account of pastures even without general growth of irrigated cropland
area.

It is worth mentioning here, that if some 21 million tons of salts per year had been discharged
previously with surface run-off into the Aral Sea, these salts are now accumulating in the plains, particularly
in the soils and newly formed ground waters of the region below the irrigation systems and along the canals,
in numerous small and large water- and salt-sinks, the largest at present of which are Sarykmysh and
Arnasay. According to the available data [Kirsta, 1988], the total annual input of salts to the plains of
Turkmenia in the zone of the Karakum Canal is 9-10 million tons and will increase; this will lead to the
progressive salinization of large territories if necessary preventive measures are not be undertaken for the
removal of salts. It is obvious that such a major regional geochemical redistribution of salts will eventually
lead to a deterioration in ecological conditions throughout the entire basin, to a marked growth of secondary
salinization of the irrigated and surrounding lands, an example of which may be clearly seen in Kzyl-Orda
massif. In short, there is in the Middle Asia, in addition to its water problems, a problem of cultivable land
may soon appear in spite of the region’s apparently large land reserves [Kuznetsov, Gryaznova, 1987].

The process of desertification in the Aral Basin, as A. Batyrov [1988] has mentioned, is triggered
by not only the water deficit. The causes of the regional ecological crisis are numerous. It is predominatly
due to the unsound strategy of the distribution of productive forces in the cotton-growing regions of Middle
Asia and Southern Kazakhstan, which is directed at water-consuming activities, particularly to the
monoculture of cotton. Moreover the hydro-technical systems being constructed are not well designed, which
result in the discharge of harmful drainage into rivers, waterlogging and the salinization of irrigated lands.

Thus the anthropogenic desertification is spreading through entire Aral Basin primarily because of
the extensive development of inefficient irrigation (the co-efficient of useful action of irrigation systems is
only 0.5 to 0.6 as an average [Khamraev, 1988]) and without careful consideration of the regional water
balance. It is very difficult to judge how and when this process can be stopped by the measures which are
currently being planned, as there appeares to be a very complicated complex of ecological, demographic,
social and economic problems that directly affect the dynamics of land resources. There is an obvious
imbalance between the natural potential of the territory and the use of its natural resources — the first and
the foremost cause of desertification.
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1.5 STATUS OF DESERTIFICATION IN MIDDLE ASIA, USSR

The most complete inventory of the status of desertification in the Middle Asia region was
conducted recently by the Institute of Deserts of the Turkmenian Academy of Sciences. These are the works
of N.G. Kharin and his colleagues on the basis of the analyses of remote sensing data. According to these
[Kharin, Kiriltseva, 1988], which cover the plains of Turkmenia, Uzbekistan and Southern Kazakhstan,
desertification affects the following areas in different degrees [million hectares]:

Degradation of vegetation by overgrazing 66.4
Degradation of vegetation by undergrazing 0.4
Partial desertification around wells 10.2
Wind erosion 59
Salinization of irrigated lands 21
Technogenic desertification 11.6
Salinization caused by sea level drop and river training 9.5
Water erosion 12
Total desertified area 107.3

It is clear from the above that in the plains of Middle Asia and Southern Kazakhstan nearly 107
million hectares are currently affected by desertification in different degrees, comprising about 60% of the
total area, while the remaining 40% is represented mainly by true deserts.

The examples of the status of desertification in the USSR described above, where only ten years ago
everything seemed quite satisfactory, show conclusively that the main findings of UNCOD about the global
expansion of anthropogenic desertification and its causes remain unchanged, as well as the conclusion of the
Governing Council of UNEP that desertification is one of the most serious global ecological problems of our
times.

1.6 STATUS OF DESERTIFICATION IN OTHER REGIONS OF THE WORLD

We have devoted much space to the USSR not because other parts of the world deserve less
attention, but rather to show that: a) no country of the world, either developing or developed, small or large,
has automatic insurance against desertification; b) the problem is global and by no means regional; c) the
problem is growing, affecting more and more new areas; d) although there is a large quantity of information
concerning desertification in other parts of the world, particularly for Africa, there has been little public
discussion of the Middle-Asian Republics of the USSR, wich occupy a huge arid and semi-arid area; this
created a false impression that the region was not affected by current land degradation processes taking place
elsewhere.

Having established this point, we may now turn to other regions of the world, where these processes
have continued and for which information continues to increase.

Without attempting to make a comprehensive survey of current publications on the status of

desertification in different regions of the world, we believe that it is feasible to show just general trends on

the basis of several fairly well documented examples, bearing in mind that systematic survey data are not
available for any part of the world.
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Africa

As might well be expected, the majority of publications are concerned with Africa where the
situation continues to be most serious. More than 30% of all agricultural land in Africa suffers from -
desertification, particularly in arid semi-arid and sub-humid territories, to which about 60% of the area of
the continent belongs [Gromyko, 1989].

According to other estimates, desertification affects nearly 55 percent of the total arca of the continent
[Grushevsky, 1989].

According to the earlier study by T.G. Boyadgiev [1984], which was conducted as a part of the
FAO/UNEF Project on the Methodology for Desertification Assessment and Mapping, in which the
Geographic Information System of FAO was used for modelling, the overall picture of
desertification risk in Africa might be presented as follows:

km® % of the total

Total Land 27,850,160 100.0
Zones with 1 to 180 days growing period prone to
desertification 9,821,730 353
a) Areas subject to moderate, and very severe degrees of

desertification risk 7,757,660 279
b) Areas with zero to slight degrees of desertification risk 2,064,070 74
Zones without growing period for the most part completely
desertified, but with localized areas subject to desertification 4,211,700 151
Zones with more than 180 days growing period and zones with
low temperature, potentially subject to land degradation 13,821,730 49.6

At UNCOD in 1977 the area affected by moderate, high and very high degrees of desertification
was estimated as 10,376,634 km” or 34.2% of the total land area of the continent, while the area of the
extreme desert was estimated as 6,177,956 km? or 20.4% of the total.

Thus, we see significant discrepancies in estimates produced in different years and by different
authors; none of which was based on actual systematic surveys. The best experienced guess is that
approximately one third of the total area of the continent is affected by desertification in different degrees
and forms, but that is only a guess. Actual systematic assessment is needed, preferably based on the remote
sensing data processed by computer techniques.

Some assessments were made recently in a number of African countries, but on the basis of different
methodologies thus giving hardly comparable results. Nevertheless, these data provide certain general
information concerning the status of desertification in different parts of the continent.

The latest surveys by the Ministry of Agriculture of Sudan have revealed that 1.6 million ha of
irrigated lands (94.1%), 8.8 million ha of rainfed croplands (82.2%) and nearly 97 million ha of rangelands
suffer from desertification in that country [Biswas et al, 1987]. Decrease of the intensity of desertification
from north to south in Sudan induce permanent out migration of nomads in this direction. This involves a
number of additional ecological, social and political problems [Moyhraby et al., 1987].
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In northern and north-eastern regions of Nigeria approximately 12.5. million ha. is subject to
ecological degradation, while 1.5-2.0 million ha. of agricultural land was put out of agricultural production
due to land degradation [Morozov, 1989)].

The process of deforestation continues to be one of the leading factors of desertification in Africa.
According to the existing data for 1985 [Goncharov, 1989], each year 300 thousand ha of forests disappear,
while the compensation of this loss by new forest plantations comprises only 10 thousand ha per year.

In Ethiopia the area of forests was reduced from 16% up to 3.1% within last 20 years; ecologically
important forests were depleted in river valleys and at watersheds.

In Sudan, with 45 million m° of permissible annual forest cutting, about 75-77 million m® are worked
out annually including 44 million m* for charcoal production and 1.7 million m® for expansion of agricultural
land [Abu Sin, 1987].

The ratio between the area of annual forest plantation and the area of annual forest depletion in
the Sudano-Sahelian zone is only 1:29 [Doyen, 1987]. As LK. Rozina [1989] has noted, the problem of
combating desertification in Africa is directly related to the problem of energy supply to rural areas, where
the proportion of fuelwood in total energy consumption amounts to 58%, while the average for the
developing countries it is only 20.6%.

The latest study in six countries of Southern Africa, sponsored by UNEP, has revealed a very high
degree at the advancement of desertification [Darkoh, 1989]. A highly significant increase of desertification
since 1977 was noted for Lesotho, while the increase for Botswana, Madagascar, Tanzania, Zambia and
Zimbabwe was slightly lower. The present status of desertification is evaluated as very severe in Lesotho,
severe in Botswana, Madagascar, Tanzania and Zimbabwe, and moderate in Zambia.

Unfortunately no assessment was made in Angola and Mozambique, where the situation appears
to be serious if not catastrophic, although no relevant data for these countries are available.

Desertification in these Southern-African countries was assessed only qualitatively by various
processes involved. According to this survey:

- severe and very severe deterioration of pastures occurs in Botswana, Lesotho and Zimbabwe,
with significant and highly significant increases from 1977 in, respectively, Botswana, Lesotho,
Madagascar, Tanzania and Zimbabwe;

- scvere and very severe deterioration of agricultural land occurs in Botswana, Lesothao,
Madagascar, Zambia and Zimbabwe with significant and very significant increases from 1977 in,
respectively, Lesotho, Madagascar, Tanzania, Zambia and Zimbabwe;

- severe and very severe water erosion occurs in Lesotho, Madagascar and Tanzania, with
significant and very significant increases from 1977 in, respectively, Lesotho, Madagascar,
Tanzania, Zambia and Zimbabwe;

- severe and very severe sedimentation of dams and rivers occurs in Lesotho, Madagascar,
Tanzania and Zimbabwe with significant and highly significant increases from 1977 in,
respectively, Lesotho, Madagascar, Tanzania, Zambia and Zimbabwe;

- severe and very severe wind erosion occurs in Botswana, with significant and very significant -

increases from 1977 in, respectively, Botswana and Tanzania;

- severe and very severe sand dune encroachment occurs in Botswana, with very significant increase
from 1977,
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- severe and very severe depletion of forests and woodlands with significant and highly significant
increases from 1977 occurs in all six countries surveyed.

Arab Centre for Semi-Arid and Drylands (ACSAD) REGION (of Arab countries of
North Africa and South West Asia)

Very serious problems were reported from Mesopotamia, where 1.0 million ha. of irrigated land
suffer from very severe salinization; 2.2 million ha. severe salinization, 2.3 million ha moderate salinization
and 1.2 million ha. slight salinization, resulting in a total of 6.7 million ha. [Zaletaev, 1989]. In addition,
some 3.1 million ha of irrigated land are threatened by salinization. About 0.7 million ha are desertified by
wind action, and high degree of wind erosion is noted for additional 1.86 million ha. [Zaletaev, 1989].

There is no recent general assessment of desertification status for the region as a whole. Nor were
systematic surveys of the problem conducted in any of the countries of the region.

However, a major effort was undertaken by ACSAD in contributing to the World Map of Human
Induced Soil Degradation at an original scale of 1:7,500,000 within the UNEP/ISRIC Project on Global
Assessment of Soil Degradation (GLASOD). The map was prepared on the basis of information received
from the respective countries of the region (with the exception of Morocco, Mauritania, Somalia and Sudan
which were covered by other regional participants of the project, but including Turkey), through detailed
questionnaires. This information concerning soil degradation in arid and semi-arid arcas of the region could
be interpreted as related to the desertification in different forms of its manifestation.

According fo the data collected and processed by ACSAD, the following situation occurs in various
parts of the region [Ilaiwi, Osman, 1989].

Turkey is mostly affected by the processes of soil erosion. Severe loss of topsoil by water erosion
occurs in about 20% of total area, caused by the deforestation of mountain areas. Slight to moderate
waterlogging and slight salinization occurs in river valleys due to improper drainage conditions. Although
the plains of the Marmara region and the highlands of Central Anatolia suffer only a little from water
erosion, a slight to moderate loss of topsoil by wind action following to deforestation and overgrazing takes
place in a limited area.

Southwest Asia, which includes Syria, Lebanon, Jordan and Iraq, is most scriously affected by the
processes of land degradation. The Mesopotamian plains are probably the world’s best known example of
human induced soil salinization, which is increasing very rapidly. Large scale soil salinization in the area
took place at the beginning of the second half of this century, when motorized water-pumps were introduced
into the area, together with summer cash crops — particularly cotton. Recent salinization is caused here by
the mismanagement of irrigation water, which raises the water table above the critical limit, as well as
eventual salt accumulation due to evaporation, Wind erosion, while strongly affecting the entire area is a
major climatic feature of the region, and is especially aggravated in the transitional zones. Mechanized
rainfed agriculture in dry steppe lands is the first and most important reason for this, while overgrazing plays
the second significant role. Apparently, if no serious measures are taken immediately, the best dry steppe
areas will turn to real desert in few years time. Water erosion by gullying and loss of topsoil is taking place
in mountainous and upland regions; deforestation, high rainfall intensity and steep slopes are the main
reasons.

The Arabian Peninsula, which includes Saudi Arabia, North and South Yemen, Oman, United Arab
Emirates, Qatar, Bahrain and Kuwait, is characterized for the major part by extreme aridity. Sand dunes

occupy very large areas in Saudi Arabia and other States. Rock outcroppings are also abundant. Arable
land is very limited. Wind erosion is largely natural here; with overgrazing, however, it becomes higher. A
special form of land degradation occurs in areas where large-scale excavation of good soil for agricultural
(e.g. home garden) or industrial (e.g. home construction) purposes has taken place. Deforestation and
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subsequent water erosion are evident in the south-western part of Saudi Arabia, in Northern and Southern
Yemen, and in the eastern and western mountains of Oman, where an agricultural expansion has taken place
during the last few years. The ground water used for irrigation is usually saline. No precise information
concerning this salinization is available, but salts are observed in the soil of many irrigated farms. In the
coastal area, the effect is doubled due to the intrusion of sea water, which has resulted from the lowering
of the water table by pumping.

Egypt suffers largely from the salinization of irrigated lands. Severe rapid salinization is found in
the northern lowlands of the Delta; it is moderate in the Nile Valley. The main cause is excessive irrigation,
accompanied by the absence of efficient drainage systems. The problem is most serious in the oases due
to the poor quality of pumped ground water and the difficulties of installing efficient drainage systems in
natural depressions.

Libya experiences a moderate loss of topsoil from water erosion as a result of deforestation, which
takes place in some parts within Jebel Al-Akhdar, east of Benghazi. Land degradation is found mainly in
grazing areas, where a slight to moderate loss of topsoil by wind action is evident as a result of overgrazing.
Slight slow salinization is observed in irrigated oases scattered throughout the desert.

Algeria and Tunisia suffer from loss of topsoil by wind erosion caused by rainfed agriculture in the
dry steppe areas. Rapid and moderate (if not severe) soil salinization is taking place in all oases due to the
introduction of motor pumps to replace the traditional methods of irrigation.

This recent information, not yet quantified spatially, is supplemented by certain data contained in
the National Plans of Action to Combat Desertification prepared by the Governments of Syria, Tunisia,
Jordan and Yemen Arab Republic with assistance of ACSAD, ESCWA, FAO, and UNEP.

The present status of desertification in these countries was not specifically assessed for these plans,
but was estimated on the basis of available information.

Syria. As stated in the National Plan of Action to Combat Desertification for Syria of 1987, the
flat central plains of the country, which represent about 50% of the total country’s area of 18.5 million ha.
are very dry and used mainly for seasonal grazing. The Euphrates and the Orontes rivers arc shaping fertile
valleys that have some agricultural problems, notably waterlogging in the Orontes valley and salinity and
gypsum deposition in the Euphrates. About 4 million ha are cultivated each year, but, in spite of the law
that forbids the cultivation of the dry steppe, some 218,000 ha (data for 1985) of the steppe are cultivated
annually leading to severe soil degradation.

The main forms of desertification in Syria include:

- water erosion in mountainous ranges,

- wind erosion in the plains,

- salinization and/or waterlogging in the valleys due to over-irrigation and lack of adequate drainage,
- overgrazing in the dry steppe areas.

A significant amount of land has been abandoned because of its salinization and waterlogging in the
Euphrates basin. A large area in the coastal plain and in the oasis of Damascus (Ghota) was transformed
from agriculturally p-oductive land to urban and industrial areas that could have been established elsewhere.
An important part c. the forest land in the north-west was destroyed for urban development or by fire or
non-renewed indusirial wood production. Frequent dust and sand storms have been recorded in the last few

years that endanger the cultivated area in the Euphrates valley and, generally human health in Syria, in '

addition to disturbances on roads, rails and air traffic. In the central part of the badiat (the desert steppe)
soils are severely degraded, particularly in the Sokhine, Kabajeb and Shaule regions.

The following generalizations concerning the situation in Syria might be drawn from the measures
proposed by the National Plan of Action to Combat Desertification:
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- for mountainous regions: soil conservation and erosion control, afforestation and forest
conservation;

- for the agricultural plains adequate land management,
of the Fertile Crescent: establishment of wind breaks;

- for the desert: management of range and land production, sand dune fixation;
- for marginal lands water harvesting,
(sometimes cropped): establishment of green belts;
- for the River Valley: modification of water distribution system to control water losses,

adequate drainage system, soil levelling, optimizing ol irrigation regime;

- for the oases: conservation of the Ghota and Palmyra oases.

An important case study was recently conducted in the Anti-Lebanon Range north of Damascus
under the guidance of Prof. Dr. Y. Barkoudah of the University of Damascus [Rahali, 1987]. The study was
conducted by comparing the aerial photographs taken in 1940, 1958 and 1982 for the same area (c. 500,000
ha.) with a ground survey of the present situation. On the basis of this study some conclusions have been
drawn as follows:

Changes in Land Use 1940 — 1982

1940 1958 1982

To % %

Forest 24 14 12
Cereals cultivation - 20 15
Fruit trees . 10 7
Shrub land - 20 30
Rocky shrub land - 6 7
Bare skeletal land - 4 9
Other lands - 26 20
Total - 100 100

This study established that the area of cultivation is not increasing and may be even decreasing but
certainly permanently shifting to better lands leaving desert behind. The present progress of technology and
mechanization of farming have led to the expansion of cultivation onto lands that were previously difficult
to cultivate. Therefore desertification is progressing with the progress of technology without proper care for
the natural resource base.

As noted by another study [Tlaiwi, 1988], "during the last years a dramatic acceleration of the
degradation was realized with consequent increase in frequency, duration and severity of sand and dust
storms in the eastern parts of the country. They affect not only the quality of life in the cities and villages
of the Euphrates and Khabour rivers, but also plant production in cultivated arcas and the steppe. Large
areas in the steppe could be identified, where already the final steps towards desertification have been
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reached. Moving sand dunes cover houses, railway tracks and roads. Smaller sand dunes trapped by shrubs
may be found in an area as large as one third of the steppe".

Jordan

The United Nations mission related to the National Plan of Action to Ccombat Desertification for
Jordan visited the country in 1986 and reported that 99% of the total area of the country is subject to various
degrees of different processes of desertification [ESCWA /UNEP/FAO, 1987].

The following changes in land use connecied with desertification were reported by the mission on
the basis of an analysis of figures from FAO Production Year Book 1976, 1983, 1984, 1985 for the Jordan
(thousand ha):

1961-1965 1980-1984 % change

Total area 9,774 9,774 -
Land area 9,718 9,718 -
Arable land 1,056 373 - 64.7
Permanent crops 121 38 - 68.6
Permanent pasture 100 100 -
Forest and woodland 125 40 - 68.0
Other land 8,316 9,167 + 10.2

Yemen Arab Republic

A UNEP/ESCWA joint mission visited this country in November 1987. The mission findings agreed
with the picture illustrated by General Assessment of Progress in 1984, i.e. that the situation in the YAR had
deteriorated, particularly in the Tihama, Marib and Al-Jawf. According to the conclusion of the mission,
“the overall implications of desertification for the YAR and for its agricultural resources potential in
particular, are distressing. Crop yields are declining, rangelands and forests are constantly undergoing
degradation, the good topsoil is being continuously- removed from agricultural lands by erosion, soils and
groundwater in many localities are becoming salinized, underground aquifers are being depleted and the
destructive effect of shifting sand dunes on cultivated lands and on settlements is increasing. The projection
of desertification trends into the future augurs for the worse".

According to the 1981 estimate [FAO 1981a], 97.9% of the total land surface of the Republic is
affected by desertification, mostly by severe and very severe crosion (60% of the total area of the country),
while 3.38 million ha of land are affected by salinization. Of the total area 92.8% is at high or very high risk
of desertification, the remaining 7.2% being hyper-arid climatic desert.

Between 1970 and 1980, arable land decreased from 2.692 million ha to 2.440 million ha; the total
amount of cultivated land, both rainfed and irrigated, dropped in 1984 to only 1.515 million ha. If these
figures are correct, this means that the annual rate of the cultivated land loss between 1970 and 1980 was
17 thousand ha per year while between 1980 and 1984, it incresed to 185,000 ha. per year, thus becoming 10
times higher. Grazing intensity increased at the same time from 1.43 to 1.69 head/hectare to 2.87
head/hectare.

Tunisia

The National Plan of Action to Combat Desertification for Tunisia does not present new information
concerning the status of desertification in this country but rather reiterates the data collected for UNCOD
in 1976 by Floret et al., according to which the following was on record:

2. Global assessment of desertification: status and methodologies

Slightly affected areas 18,200 km? 17.2%
Moderately affected areas 42,200 km? 39.7%
Strongly affected arcas 12,500 km® 11.7%
_Extreme deserts 33,300 km? 31.4%
the total area 106,200 km? 100.0%

Other relevant observations:

The Government of Saudi Arabia, with the assistance of FAO, is now completing the preparation
of a map at a scale of 1:2,000,000 that would show the desert conditions in the Kingdom based on
information from the General Soil Map of the Kingdom at a scale of 1:250,000. This map will show the
degree of severity of the various desert conditions, i.c. salinity, erosion by water and wind, rock denudation
and their combinations as well. Therefore this map would provide all the necessary basic information for
the assessment of the status of desertification in the Kingdom on a detailed scale.

Two project proposals related to the desertification assessment that will include Saudi Arabia, Syria,
Iraq and Algeria are now being developed by ACSAD:

- Monitoring of the desertification processes for their early detection and assessment, including wind
and water soil erosion, soil salinity risk, changes in biomass production with the long-term objective
of qualitative and quantitative assessment of environmental change is in process. The technology
envisaged for the assessment will be based on the use of remote sensing data;

- Monitoring of the processes of soil and vegetation deterioration or rehabilitation in the Syrian dry
steppe is also contemplated, including the elaboration of conservation and improvement measures;
this monitoring will also rely on the use of the satellite remote sensing data.

ACSAD is now seeking to strength its capability, in both hardware and software, to utilize these
advanced technologies for desertification assessment and monitoring,

Another activity of ACSAD in respect of the assessment of the desertification status in the region
concerns water problems. A number of different studies were conducted both at regional and national levels.
The major effort has resulted in the publication of the Hydro-geological Map of Arab Countries and
Adjacent Areas at a scale of 1:5,000,000 [ACSAD/UNESCO, 1988]. This map is complemented by much
more detailed maps of water resources 1:1,000,000 which are currently being prepared and will be published
as soon as the sheets are ready [ACSAD, 1984]. An assessment of the water situation in the region was also
published in 1988 [ACSAD /UNESCO/ITHEE, 1988]. All these hydrological studies could contribute greatly
to the general assessment of desertification status in the region. However, this has not yet been done for
various reasons and must be done in the future, particularly with respect to changes in water quantity and
quality. There is an ongoing project of ACSAD to monitor droughts and water resources in the region.

As an intergovernmental regional organization, ACSAD is engaged in many other activities related
to desertification, particularly activitics that place strong emphasis on research, training and exchange of
information components of a general strategy to combat desertification. These activities, however, are
beyond the scope of the present report.

East and South Asia

The situation reported from the eastern and southern parts of Asia is not much better than that of
the ACSAD Region.

According to ESCAP data [1987], desertification in the Asian and Pacific Region affects nearly 70
million hectares of rainfed cropland and about 16 million hectares of irrigated cropland.
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In this region, lie more than half of all the world’s irrigated lands that suffer from waterlogging and
salinization. In the Indus Valley the major problem is presented by growing alkalinization against the
background of general salinization or even a decrease of salinity in some places. This is due to the adverse
impact of sodium alkaline groundwater and irrigation waters on cultivated soils.

ESCAP recently published a regional review and assessment of desertification [ESCAP, 1987], which
is result of the evaluation undertaken by the Intergovernmental Meeting on a Regional Network of Research
and training Centres on Desertification Control held at ESCAP Headquarters in September 1986.

Although this review does not provide any new concrete information in addition to that published
by H. Dregne in 1983 and collected by UNEP for the 1984 global assessment, there is an indication that the
problem is very serious in the region and is now recognized as a major threat to both the environment and
to the well-being of some 150 million people in the Asian and Pacific region. Mounting landuse pressures
that contribute to desertification stem from rapid population growth, the subsistence struggle, income
disparities and, at times, motives of short-term commercial gain. The review indicates that desertification
is extensive in all the main types of land use, probably affecting more than 860 million ha. of productive land:
65% of rangelands, 50% of rainfed croplands, and 14% of irrigated lands. Generally speaking, these figures
are very rough and unreliable, probably too low. A reliable new assessment is clearly indicated for the
region as a whole, carried on the basis of surveys using existing quantitative methodologies, particularly
remote sensing techniques.

In China, the territory affected by desertification was roughly estimated in assessments prior to 1984,
carried out by the Institute of Desert Research, Academia Sinica, Lanzhou. According to the publications
of this Institute [Zhu Zenda, Liu Shu, 1983; Zhu Zenda et al., 1986; Une Collection..., 1988], there are two
categories of desertified lands in China; those that were desertified during millennia of land use, and those
desertified during last few decades of intensive land use and which are affected by the ongoing processes of
desertification. Unfortunately, these publications do not contain clear indications of the methodology used
for such a distinction. However, the area affected is classified by these studies, in million hectares as follows:

Historically desertified lands 12.0
Recently desertified lands 5.0
Slightly (latent) desertified lands 15.8
Total area of lands affected by desertification 32.8

The studies contain a very interesting classification of the severity of desertification. Four classes
of the degree or intensity of desertification are distinguished on the basis of (wo criteria:

Percentage of Percentage of growth
area occupied by of the area of shifling
shifting sands sands from a fixed time

1. Latent desertified lands <5 <3

2. Ongoing desertified lands 6-25 6-20

3. Severe desertified lands 26-50 21-40

4. Most severcly desertified lands >3 >40

The above arca of 32.8 million ha constitutes 3.4 percent of the total area of the country, or 24.7 |

percent of the arca of the Chinese deserts. According to these estimates, almost one quarter of all the
deserts of China are the man-made deserts. The process is continuing and the area of the deserts is
expanding,

Recently published data of a survey in China show that within the last 15 years, the area of
desertified lands has increased by 3 million hectares, with an average annual increment of 200,000 hectares,
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and that a still larger area is affected by present day desertification [Zhao Quiguo, Li Qingkui, 1988].
Quoting The Beijing Review, the Moscow newspaper Pravda of 22 June 1987 informed its readers that the
present area of deserts in China is about 130 million ha. and that almost whole of this territory was actively
cultivated in ancient times. It is expected that if the present process of desertification is not arrested, more
than 7 million more hectares will be converted into desert by the end of this century.

Central and South America

The high rates of land loss due to desertification were earlier reported from this region as up to 100-
200 thousand ha. per year in Mexico alone [Medellin-Leal, 1978]. A seminar on desertification in Brazil has
reiterated the estimation of the area affected by strong desertification as 2 million km? this estimation was
done for UNCOD in 1977 [Ministerio..., 1984]. Apparently massive soil erosion is progressing in the region
and is the major physical process leading to and resulting from desertification. However, no new systematic
data on desertification assessment have yet appeared.

1.7 GLOBAL ASSESSMENTS

In respect of the global assessment of the status of desertification, the existing estimations are
approximate and not very reliable because of a variety of factors, among them, the diversity of
methodological approaches of different authors and the absence of unity in evaluating of the diagnostic
criteria of desertification. It is not always easy to distinguish facts from emotions or estimates from
impressions, while the quantitative data are very scarce at the global level. Even the area of deserts is
estimated very roughly by the geographers, the appropriate figures varying from 3.1 to 5.8 billion hectares
as indicated in the Introduction to this paper. Therefore one would expect a certain diversity in spatial
assessments of this phenomenon, which is very difficult to quantify.

The first quantitative spatial assessments of desertification were made on the basis of the UNCOD
materials (see Table 3). However, later on, these results were reconsidered by different authors. If, in 1978
the total area affected by desertification was estimated at 3.8 billion hectares [Mabbutt, 1978], five years later
the figure was increased to 4.7 billion hectares [Dregne, 1983], the increase is being attributed to the
inclusion of the areas of true hyper-arid deserts into the total area by H. Dregne, which were excluded by
J. Mabbutt.

Table 3 Territories Affected by Desertification [Mabbutt, 1978]

Arid Zone Semi-arid Zone Sub-humid zone Total Area

Degree of million % of million % of million % of million

the risk of km? the km? the km? the km?
desertification zone zZone zone

Very severe 11 6.4 22 12.1 0.2 1.2 3.5
Severe 13.4 773 44 13.6 0.6 43 16.4
Moderate 21 121 12.5 69.4 3.2 233 17.8
Total 16.6 95.8 17.1 95.1 4.0 28.8 37.7
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It is feasible to separate the present processes of desertification of arid lands, which is now
increasing at a certain rate, and their desertified state as a result of past natural or anthropogenic processes
which led historically to the formation of present day deserts or semi-deserts that were formerly productive
steppe, savanna or wooded land.

Such an approach was used by H.E. Dregne [1983, 1986]. According to his studies, the territories
undergoing slight desertification are the most common in the world as Table 4 indicates. This category of
landscapes includes true deserts, where current anthropogenic processes have only a slight impact on
biological productivity and soils, as these areas were already completely desertified in the past by the joint
action of natural [climatic] and anthropogenic processes.

As to the extent of desertification in different regions, Dregne’s figures show significant diversity.
Severe desertification affects nearly 30% of the arid territories in Spain, 27% of those in North America,
22% of those in South America, 20% of those in Asia, 18% of those in Africa, and 8% of those in Australia.
The share of moderately desertified land varies from 1% in Africa to 70% in Spain.

Table 4 Present Desertification im Arid Territories of the World [Dregne, 1986]

Degree of Area, million Percent of the Total
Desertification hectares Area of Arid Territories
Slight 2,452 521

Moderate 1,377 293

Severe 870 18.5

Very Severe 7 0.1

Total 4,706 ° 100.0

" Total area of arid territories of the world, including pasture, forest, cultivated and other lands,
including true deserts.

Pasture lands are those most affected by the desertification: up to 80% of all the arid pasture lands
of the world are moderately affected by desertification, but in a number of the cases, severely and very
severely, For example, in both South and North Americas, about 610 million ha of pasture lands or (84%
of their total area of 729 million ha.) are affected by soil degradation processes; more than 70% of pasture
lands of Australia suffer from various kinds of anthropogenic soil erosion; and all pasture lands of Africa
are affected by desertification.

The impact of anthropogenic desertification on the ecosystems of arid territories is particularly
strong in the Western part of the Sahelian zone of Africa (Burkina Faso, Chad, Gambia, Mali, Mauritania,
Niger and Senegal) [World Bank, 1985]; It is most extensively manifest in the territories with annual rainfall
from 200 to 500 mm.

According to H. Dregne’s estimation, the following proportion of lands put to different uses is
affected by desertification from a moderate to a very high degree : 21% of irrigated lands, 77% of rainfed
cropping lands, and 82% of pasture lands.

H.E. Dregne [1986] has used the following criteria for recognizing the degrees of
desertification:
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Slight State of Erosion is Salinization of Decrease of yields
vegetation from absent or irrigated lands by less than 10%
perfect to good negligible is absent annually

Moderate State of Moderate Salinization of Decrease of
vegetation is wash- out, small irrigated land yields by
satisfactory gullies, separate  is moderate 10-15% annually

hummocks

Severe State of Strong sheet wash- Salinization Decrease of
vegetation is out, many gullies, of irrigated yields by
bad sometimes land is strong 50-90% annually

blown-out soils

Very severe Vegetation is Spots with Thick salt crust on ~ Decrease of yields
mainly absent blown-out almost impermeable by more than 90%

soil, many soil of formerly annually
deep gullies irrigated lands

Table 5 Soil degradation under desertification of agricultural lands in arid territories of the world,
million ha [Rozanov et al., 1989]

Forms and degrees of Rainfed Irrigated Pasture Total
soil degradation cropping lands lands lands
Slight wind erosion 66.4 - 536 602.4
Moderate wind erosion 43.0 - 340 383.0
Strong wind erosion 252 - 306 331.2
Subtotal 134.6 - 1,182 1,316.6
Slight water erosion 60.2 342 157 251.4
Moderate water erosion 442 114 158.2
Strong water erosion 48.8 109 157.8
Subtotal 153.2 342 380 567.4
Slight salinization - 47.6 - 47.6
Moderate salinization - 40.4 - 40.4
Strong salinization - 17.4 - 17.4
Subtotal - 105.4 - 105.4
TOTAL 287.8 139.6 1,562 1989.4

According to more recent estimates (Rozanov et al., 1989), the following areas in arid territories,
excluding true deserts, are affected by desertification (see Table )

140 million ha or 63%,
288 million ha or 62%,
1562 million ha or 96%,

Total 1990 million ha or 86%

Irrigated lands
Rainfed croplands
Pasture lands
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The main forms of soil degradation under desertification in arid territories are due to wind and
water erosion of pasture and rainfed croplands and the salinization of irrigated lands. Similarly rainfed
agricultural lands are destroyed almost to the same extent by wind and water erosion. Irrigated lands,
however, largely suffer from secondary salinization and only to a small extent from water erosion, while wind
erosion is the most disastrous factor for the pasture lands.

1.8 CONCLUDING COMMENTS

To conclude this part, it follows that there is no doubt that the anthropogenic desertification of the
arid territories of the world is currently one of the most dangerous global environmental threats, because
of consequences for the main resource base for the human development now and in the future. It is caused
not only by the immediate economic activities of human beings in the desert prone lands, but is also
intensified by climate changes that will result in both global warming and aridization, which are also caused
by human action-world wide.

Therefore, combating increasing desertification is the immediate task of the entire human race, delay
may well exact a price that we will be unable to pay afterwards. As indicated by Y. G. Mashbits [1988],
anthropogenic desertification became an important part of the first priority global programme of natural
resources utilization and the fight against socio-economic underdevelopment in many countries of the world,
which is inseparable from arresting the advancement of desert-like conditions and implementing realistic and
effective measures for combating desertification.

The above short review of the available latest information concerning the present status of
desertification in the world shows without any doubt that:

- The process is still active and progressing in all arid territories of the world, and is intensified

particularly by the implementation of large-scale development programmes and technologies that
do not incorporate components for the protection of the environment and the rational use of
natural resources;

- UNERP is fully justified in its struggle against desertification as a first priority environmental issue
that should receive the full moral, technical and financial support of the international community.

PART 2. METHODOLOGIES USED FOR
DESERTIFICATION ASSESSMENT

2.1 METHODOLOGICAL BACKGROUND CUM DEFINITION OF
DESERTIFICATION

The definition of desertification that was adopted by the UNCOD [United Nations, 1977, 1978]
remains valid and is widely used throughout the official documentation as well as in current general or

scientific publications. However, several modifications or alternative definitions were later developed (e.g. .

Dregne, 1978, 1983, 1986; Rozanov, 1981, 1982, 1986; Sabadell, 1982; World Bank, 1985, etc.) with a view
to determining the most precise. The original UNCOD definition appeared useful for general purposes of
understanding the problem, its scope and extent at the global level. This definition, in all its modifications,
was also appropriate for attracting the attention of the international community and the Governments and
international organizations concerned about the very serious ecological and socio-economic consequences
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of this widespread process of natural resource degradation and loss through human-induced abuse of the arid
lands.

In spite of all the differences among current definitions, it is generally recognized that desertification
is a marked decline or total loss of the potential ability of the ecosystems in arid territories to sustain the
biological productivity of land. This decline was attributed mainly to the diminution of the ability of the
geosystems to supply the natural or cultivated vegetation of arid territories with sufficient water for normal
growth and productivity under these ecological conditions.

However, for the practical purposes of desertification assessment, mapping, monitoring and counter-
measures, particularly at the local level, none of these definitions appear to be sufficiently operative, they
lack the quantitative aspect, on the one hand, and, on the other, an unequivocal indication of what is to be
assessed, mapped, monitored and fought. This lack of operability has led to differences in the methodologies
used by different scientists and national and international institutions concerned with desertification
assessment in different parts of the world, as well as at different times.

The following list of currently used or proposed definitions of desertification, which is based mainly
on recent review of the subject by Prof. R.S. Odingo (1989) and by the staff employed for the Kenya Pilot
Study [Government of Kenya, UNEP, 1989], which, however, is probably incomplete is very instructive and
provides a fair picture of the state of art that has eventually resulted in the diversification of methodologies
for desertification assessment and mapping and ultimately in the present uncertain situation.

According to various authorities, desertification is defined as:

1.  Rapp, Le Houerou, Lundholm, 1976: The spread of desert-like conditions in arid or semi-arid lands.
Desertification or the degradation of arid and semi-arid ecosystems is a step-by-step decomposition of
the plant and animal communities.

2. United Nations Conference On Desertification, 1977: The diminution or destruction of the biological
potential of the land that can lead ultimately to desert-like conditions. It is an aspect of the widespread
deterioration of ecosystems and has diminished or destroyed the biological potential, i.e. the plant and
animal production, for multiple use purposes at a time when increased productivity is needed to support
growing populations in quest of development.

3.  Dregne, 1977: The impoverishment of arid, semi-arid and sub-humid ecosystems by the combined
impact of man’s activities and drought. It is the process of change in these ecosystems that can be
measured by reduced productivity of desirable plants, alteration in the biomass and the diversity of the
micro- and macro- fauna and flora, accelerated soil degradation, and increased hazards of human
occupancy.

4.  Kharin, et al. 1984: A complex of physiographical (natural) and anthropogenic processes, causing the
destruction of arid, semi-arid and sub-humid ecosystems and the degradation of all forms of organic
life, which, in turn, results in the diminished natural-economic polential of these ferritories.

5. Rozanov, 1981: 4 natural or man-induced process of irreversible changes of soil and vegelation of
dryland in the direction of aridization and diminution of biological productivity, which in extreme cases,
may lead to total destruction of biological potential and conversion of land into desert.

6. Sabadell et al, 1982: The sustained decline and/or destruction of biological productivity of arid and
semi-arid lands caused by man-made stresses, somelimes in conjunction with extreme natural events.
Such stresses, if continued or unchecked, may lead to ecological degradation and ultimately to desert-
like conditions.

7. FAO/UNEP, 1984: A comprehensive expression of economic and social processes as well as those

natural or induced ones which destroy the equilibrium of soil, vegetation, air and water, in the areas
subject to edaphic and/or climatic aridity. Continued deterioration leads to a decrease in, or
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destruction of the biological potential of the land, deterioration of living conditions and an increase of
desert landscape.

8.  Dregne, 1983: The impoverishment of terrestrial ecosystems under the impact of man, it is the process
of deterioration in these ecosystems that can be measured by reduced productivity of desirable plants,
undesirable alterations in the biomass and the diversity of the micro- and macro-fauna and flora,
accelerated soil deterioration, and increased hazards for human occupancy.

9.  Kassas, 1988: 4 process of ecological degradation by which economically bio-productive land becomes
less productive. In extreme instances the final scene is a desert-like landscape incapable of sustaining
communities that once depended on it.

10. Warren, Agnew, 1988: The notion that the extent of deserts — dry areas with few plants —is increasing,
usually into the semi-arid lands.

11. World Bank, 1988: A process of sustained land (soil and vegetation) degradation in arid, semi-arid
and dry sub-humid areas, caused at least partly by man. It reduces productive potential to an exient
which can neither be readily reversed by removing the cause nor easily reclaimed without substantial
investment.

12.  World Resources Institute, 1989: The deterioration of soil, severely reduced productivity of desirable
plants and declining diversity of flora and fauna because of the activities of both people and livestock.

13. Government of Kenya, UNEP, 1989: 4 complex of natural and mainly man-induced land degradation
processes which lead to the decline of biological productivity of arid, semi-arid and sub-humid lands
and in turn, results in the diminished natural and economic potential of these lands.

Thus, due to a certain diversity in desertification definitions and corresponding methodologies for
its assessment, the global picture has become rather vague and much disputed. Certain controversial results
of the assessment have appeared in various official documents and publications. As indicated carlier, in
some scientific, political and management circles it is thought that the situation with desertification have !)een
exagerated at UNCOD and in other international forums; that the problem is not global, but rather regional
or local; that it is only an African problem; that it does not exist as such, etc. By contrast, some observers
have expressed the view that the main forms of desertification (sand dune encroachment, deterioration of
rangelands, forest depletion, deterioration of irrigation systems, deterioration of rainfed agriculture (Hendry,
1986), are not specific to the desertification process, but occur in any geographical zone of the world under
the impact of inappropriate human activities.

In addition to the variety of opinions, some of the assessors were unable to detect any consistent
trend in changes [c.g. Olsson, 1985; Tucker, Justice, 1986; Dregne, Tucker, 1988]. L. Olsson [1985], in his
integrated study of desertification in semi-arid areas of Sudan by remote sensing, GIS and spatial models,
has observed that "it has not been possible to find a consistent trend of a degrading landscape. The
conditions vary with the climate condition. An area with appropriate land-use in a year with adequate
rainfall may suffer from crop failure and show signs of over-exploitation another year". To counter this
assertion; we need only mention that nobody assesses desertification by a one-year crop failure, which can
occur anywhere due tc regular droughts.

Whatever opinions may exist, there is a solid fact of growing desert that was substantiated by the

most recent data in Part 1 of this report. The point that the main forms of desertification are non-specific '

is hardly relevant. As soon as land degradation does occur within an arid territory, it will always eventually
lead to desert-like conditions or to true desert.

The root problem is thét there is no precise definition of what desert is. We cannot blame the
geographers for not being able to define clearly the term desert, as this term historically was so loosely
applied to so many different ecosystems, e.g. absolutely lifeless internal parts of the Sahara or very green
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Arizona (in spring) with plenty of cacti and mesquite bush, shifting barkhan sands of Karakums or savanna-
like Kalahari forms with abundant acacias. Thus, we are forced to be vague about deserts or desertification
at the global level, as no clear-cut boundaries exist in the natural landscapes. But we cannot remain vague
when dealing with concrete local problems at the farm level. This dilemma must to be solved and can be
solved if properly considered on the basis of the available knowledge.

In spite of all the above difficulties, we are able to identify certain indicators of desertification or
the intensification of desert-like conditions and to quantify them for the purpose of the assessment,

According to M.K. Tolba [1989], the desertification is characterized by the following indicative
processes:

"impoverishment and reduction of vegetation cover, involving an initial loss of biological productivity
and exposing the soil surface to accelerated water and wind erosion, leading to reduction in soil organic
matter and nufrient content and to a deterioration of soil structure and soil hydrological properties, with
crusting and compaction causing further loss in fertility and possibly leading to salinization or
alkalinization or to the accumulation of other substances toxic to plants or animals. These processes
are cormmonly linked with deterioration in the dependent human livelihood systems, including adverse
changes in the productivity of irrigated and rainfed agriculture and livestock industries, over-exploitation
and diminution of natural resources including water and woody vegetation, decline and abandonment
of settlements, deterioration in nutritional and health standards, and in social services, and socio-
economic stress including enforced migration and social and political strife".

From this general list of characteristics, some measurable parameters can certainly be selected and
classified.

No unity in defining or assessing desertification on a global scale can be expected unless some kind
of compromise can be found on how to proceed in these matters. While accepting the possibility of a varicty
of approaches at the local level, we shall be able to expect some positive results in assessing the actual
situation correctly only in developing some definite international methodology that would be adopted and
strictly followed throughout the world.

2.2 THE METHODOLOGY DEVELOPMENT AT A GLOBAL LEVEL

The first attempts to assess desertification quantitatively and to show the areas affected on the global
map were undertaken in 1976-1977 at the request of the Secretariat of the UNCOD. Within a year a
number of maps were produced for presentation at the Conference.

A World Map of Desertification was jointly compiled by the UN organizations concerned at a scale
of 1:25,000,000 [FAO/UNESCO/WMO, 1977]. Actually, the map delineated arid territories of the world
by different degrees of aridity according to the climatic indexes, and the inherent risk of desertification, but
not its real status. This map was supplemented by a series of experimental maps produced by independent
scientists at the same scale, showing the status of desertification (H. Dregne), climate aridity indexes (D.
Henning and M.F. Phlohn) and the world scheme of aridity and drought probability (V. Kovda and B.
Rozanov) [UNCOD, 1977].

At the same time, FAO produced an experimental map of desertification for North Africa and
South-West Asia showing the desertification hazard and risk on the basis of interpretation of the data taken
from the World Soil Map at a scale of 1:5,000,000. This map was demonstrated at the Conference, but never
published for general use.

After the Conference, in response to the recommendation of UNCOD, UNEP undertook, jointly

with FAO, to develop a methodology for assessing and mapping of desertification. In considering the urgent
need for action, UNCOD recommended the preparation of detailed maps at the national and regional levels
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with emphasis on assessment at the country level and the production of maps of immediate use to the
countries concerned.

This work began in 1979 as a part of implementation of the Plan of Action to Combat
Desertification. The main technical responsibility was given to FAO which carried out this undertaking step
by step through several approximations under the guidance of periodic expert consultations. The results of
this work were periodically published as technical reports [FAO/UNEP/UNESCO, 1979; FAO, 1980, 1981,
1982]. After the first consultations in 1980 and 1981, the draft provisional methodology was transmitted to
the participating agencies, countrics and national institutions for field tests and the production of
experimental maps at various scales at farm, district/province and country/region levels. The methodology
was tested in Australia, Burkina Faso, Mexico, Pakistan, Sudan, Syria, Tunisia, USA (Texas) and the USSR
(Turkmenia). In addition, a limited pilot study was undertaken on the use of remote sensing data in digital
format in the Hodna region in North-Central Algeria. An evaluation of the tests of the draft methodology
was carried out at the third expert consultation. The conclusions and recommendations of this consultation
formed the basis for the final documents that were published in 1984 by FAO/UNEP as Provisional
Methodology for Assessment and Mapping of Desertification and Map of Desertification Hazards and
Explanatory Note (this "map" actually represented a series of component analysis maps for Africa at a scale
of 1:25,000,000 with some methodological notes on their preparation).

The Provisional Methodology published in 1984 in its final version was based on the consideration
of natural and human induced processes leading to desertification, the following of which were selected for
practical purposes:

i.  degradation of vegetative cover,

ii. water erosion,

ili. wind erosion,

iv.  salinization,

v.  soil crusting and compaction,

vi. reduction in soil organic matter,

accurnulation of substances toxic to plants or animals.
Given the fact that the above criteria could be quantified , it was proposed to consider the following
aspects of desertification to be shown on the maps:

- the Status of Desertification: the staie or conditions existing in a particular land area at the time
of observation, compared to conditions which existed in the past;

o

- the Rate of Desertification: the changes that have occurred per unit of time;

- the Inherent Risk of Desertification: the vulnerability of the landscape to desertification
processes;

- the Hazard of Desertification: the evaluation of the conditions considering the status, rate and
inherited risk of desertification by dominant determinative processes, including human and animal
pressures on the environment.

An evaluation of the effects of desertification processes was then proposed to combine and codify
the information in classes to denote the severity of the assessment factors by processes and by aspects:
slight, moderate, severe, and very severe. The desert, as the ultimate stage of desertification, was taken as
the final reference point.
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2. Global assessment of desertification: status and methodologies

Characterizing the Provisional Methodology as a whole, its authors rightly stated that "evaluation
of desertification effects is difficult, mainly because of the lack of sufficient data to assess the amount of land
degradation that has occurred. Heavy reliance has to be placed on the observations and evaluations of
experienced persons and on extrapolations of data collected on small areas to larger arcas. Mathematical
and conceptual models, such as the Universal Soil Loss Equation for water erosion, can be highly useful tools
to construct desertification estimates. Models, however, must be tested against experimental data. The
absence of a large source of reliable data imposes a serious limitation on the verification of the validity of
land degradation models. Consequently, they must be used with caution" [FAO, 1984].

This observation provides the probable explanation as to why this Provisional Methodology was
never implemented in its original form and full volume. Presumably, no organization could undertake so
huge an amount of costly work to obtain so unreliable an end product, at least at the global, regional or
country levels.

As far as the author of the present report knows, neither UNEP nor FAQO attempted to proceed
further on a global scale after 1984. Similarly, to the author’s knowledge there were no attempts anywhere
in the world to adopt this Provisional Methodology in its original form and to use it for actual assessment
and mapping of desertification.

However, the effort and funding did serve a number of purposes. Certain elements of the
Provisional Methodology were later utilized for developing national or regional approaches, e.g. by N.G.
Kharin in the USSR, by the Government of Kenya and UNEP for the Kenya Pilot Study of Baringo and
Marsabit districts and by M.B.K. Darkoh in the UNEP-sponsored study in Southern Africa, or for use in
other activities, e.g. by ISRIC in the world soil degradation assessment (GLASOD).

The main objective of the Kenya Pilot Study was "to review the FAOQ/UNEP (1984) methodology
in the assessment and mapping of desertification and to provide recommendations that would assist in its
application at local, national and regional levels" as well as "to develop a cost-effective standardized method
for the assessment and mapping of desertification through a simplified methodology that could be used, with
appropriate modifications, by any country affected by desertification".

The initial evaluation of the Provisional Methodology by the Study Project showed that "most of the
indicators and methods proposed could only be used in assessment and mapping of desertification at a local
and pilot level. It would be very expensive and time consuming to use most of the proposed indicators and
methods at the regional or national level" The major criticism was that the application of the proposed
methodology was impractical. The lack of sufficient data was a major handicap and the cost of acquiring
such data could be very high. Consequently, it was decided that a simpler, more refined methodology should
be developed and tested in a pilot study project in Kenya.

The detailed data for the selected areas on climate, landforms, soil, vegetation, animal numbers, and
human populations, were collected for the selected desertification indicators using available statistical
information, remote sensing techniques and field surveys. The data were then evaluated for use at the local
level and utilized in a GIS to develop generalized models that could be used for the assessment. Five models
were developed: water erosion, wind erosion, range carrying capacity, vegetation degradation, and human
population.

For the purposes of this assessment the aspects of desertification (risk, status, rate and hazard)
proposed in the Provisional Methodology were found adequate and have been adopted with slight
modifications. The ratings of the four aspects of desertification were expanded from four to five points:
none, slight, moderate, severe, very severe. However, in some cases it was found practical to use only a two
or three point rating.

Many interesting approaches were developed in this study for utilizing different methods for

determining of various parameters of desertification. Five model maps were produced, showing the status
of water erosion, wind erosion, vegetation degradation, range carrying capacity and human population density
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(dwell-ings per km?). A final desertification hazard map was generated by overlaying the results of the above
analysis and summing up the individual status scores.

The results of the study showed that in the Baringo area within 32 years, 11% of the area was
improved, 14% of the area became degraded, 70% remained the same; and 5% of the area was under
cultivation. Generally in Marsabit no significant degradation occurred during the 16 years except for
Logologo and a little for Ilaut.

Another attempt to develop the methodology was undertaken by the UNEP in co-operation with
the Government of France on the basis of comparing aerial photographs taken in 1950 with the SPOT 1987
imagies for a transect from 10°50° to 15°40’N from the northern boundary of Guinea through Mali and
Mauritania in West Africa. The comparison was made with the assistance of ground checks in selected areas
along the transect. The first results of testing the new methodology were recently reported
[PNUE/Ministere des Affaires Etrangeres, France/Ministere de la Cooperation Francaise, 1989].

It is too early to draw definitive conclusions concerning the validity and the merit of new
methodologies developed in Kenya and in the Iatter project. However, their comparative analysis should be
undertaken as soon as possible by an expert. Due to time constraints, it was impossible to do this within
the present report.

In his attempt to assess the desertification status in six countries of southern Africa, which was
sponsored by UNEP, M.B.K. Darkoh [1989] has distinguished the following processes indicative of
desertification:

i.  deterioration of pasture;

il. deterioration of soil fertility in agricultural land;
erosion by water;

iv. erosion by wind,;

v. sand encroachment, sand dune invasion;

vi. sedimentation of dams and rivers;

vii. waterlogging and/or salinization;

viii. depletion of forest/woodland.

For the degrees of desertification, the following criteria were developed :

Very severe: reduction of land to completely unproductive status as represented by
moving sand dunes, widespread large gully systems, or sali-crusted,
virtually impervious soils in previously irrigated areas;

Severe and different degrees of change to less desirable vegetation, the extent of
Moderate: accelerated soil erosion and denudation, or loss of crop yield through
reversible salinization of irrigated soils;

Slight: little or no degradation of the plant cover or soil has occurred.

The whole assessment process was done by questionnaires in a purely qualitative manner.

The second main reason for failure to utilize in full the Provisional Methodology was probably that,
while it provided a good tool for analysing the individual processes involved into desertification, it still gave
little idea of how to measure desertification as such and how to show it on the map as a complex
phenomenon with all its attributes and degrees and rates of advancement. This certainly reflects the above
described difficulties involved in defining desertification.
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Partly because of this and because of shortage of funds and other pressing needs, as well the
agencies concerned have engaged themselves in a series of other activities that try to approach the problem
from other angles.

The FAO, supported by UNEP, was and is particularly active in this respect. In keeping with its
mandate to develop food and agriculture and to promote rural development, FAO is involved in
implementing programmes and projects to improve agriculture in dry desert-prone regions which are
especially vulnerable to droughts and food shortages. FAO activities in promoting better resource
management in arid and semi-arid areas include the development of land, water, rangeland and livestock
resources, arid-land forestry, and drought control. Within the framework of the Plan of Action to Combat
Desertification, FAO has made a significant contribution to executing the recommendations of UNCOD
[FAO, 1986].

The major FAO policy in this respect is aimed at integrating environmental issucs into the
agricultural and rural development processes. FAO therefore makes efforts to consolidate and expand
further programmes promoting environmentally sustainable development [FAQ, 1988]. This policy is fully
consonant with the recommendations of the World Commission on the Environment and Development,
which were made published in its report Qur Common Future [WCED, 1987]. This policy of FAO is
particularly relevant for the areas affected or likely to be affected by desertification, that is, for the arid and
semi-arid territories of the world.

As to methodology, in addition to the development of the Provisional Methodology for
desertification assessment and mapping, FAO has been engaged in several major activities.

The first is the development of a methodology for soil degradation assessment, based on existing
data and on the interpretation of environmental factors influencing the extent and intensity of soil
degradation (such as climate, topography, vegetation, soil characteristics, soil management and land use).
Within the joint FAO/UNEP/UNESCO project, the Soil Degradation Map of Africa North of the Equator
and the Near and Middle East was prepared showing present and potential soil degradation. First, the
methodology was published [FAO/UNEP/UNESCO, 1979], then used in a serics of iwo maps, each
consisting of three sheets at a scale of 1:5,000,000 : the Provisional Map of Soil Degradation Risks and the
Provisional Map of Present Soil Degradation Rate and Present State of Soil [FAO JUNEP/UNESCO, 1980].

The second methodological approach was developed by FAO within its project on Agro-Ecological
Zones, which has covered in full only the developing countries of the world [FAO, 1978, 1980, 1981], The
purpose of this methodology is assessing the potential agricultural use of the world’s land resources.

The overall methodology of the assessment comprises the following activities:

i, Review and refinement of the proposals of the evaluation in conjunction with identification of
the basic data and assumptions to be used;

ii. Selection of alternative land uses (crops, level of inputs, etc.) for consideration;
iii. Determination of climatic and soil requirements of the selected alternative land uses;

iv. Compilation of inventory of the land (climate and soil) and mapping units (agro-ccological
zones) with particular respect to (iii);

v. Matching of the requirements (iii) with the land inventory (iv) and calculation of anticipated
production potential in the different agro-ecological zones re