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The United Nations Confer-
ence on Desertjlicatjon 
(UNCOD) was held in Nai-
robi [rom29Augustto9Sep-
temberl977.Thiswasthefirst 
worldwide effort initialed to 
consider the global problem 
and responsibilities posed by 
the spreading menace of 
desertification. 95 Slates, 50 
United Nations offices and 
bodies, 8 intergovernmental 
organ isatiorss and 65 non-gov-
ernmental OrgwTlisations par-
ticipated. The United Nations 
Conference on Desertification 
prepared and adopted a world-
wide Plartof Action to Com-
bat Desertification (PACD) 
with 28 specific recommend-
ations. The PACD was ap-
proved by the United Nations 
General Assembly at its 27th 
sessionon 19 December1977. 

Recommendation 23 of 
the PACD invited all relevant 
United Nations bodies to sup-
port, in their respective fields, 
international action to combat 
desertification and to make ap-
propriate provisions and allo-
cations in their programmes. 
Recommendation 27 gave the 
responsibility for following up 
and coordinating the imple-
rnentation of the PACt) to the 
United Nations Environment 
Programme (UNEP) with its 
Governing Council (GC) and 
Administrative Committeeon 
Co-ordination (ACC). 

Immediately after ap-
proval of the PACt), the 
Desertifica Lion Unit was es-
tablished within UNEP to as-
sist the Executive Director and 
ACC in carrying out their tasks 
to implement it. 

In 1985 the Desertification 
Control Programme Activity 
Centre (DC/PAC) was created 
on the basis of the 
Desertificatiort Unit by 
UNEP's Executive Director 
with approval from the Gov-
erning Council. DC/PAC is a 
semi-autonomous office with 
increased flexibility to respond 
to the demands of following 
up and implementing the 
PACt). 

One of the main functions requiTed 
by the PACt) from the Descrti-
ticauon Unit is toprepaie, compile. 
edit and publish at six-monthly in-
tervals a bulletin to disseminate in-
formation on, and knowledge of, 
detertificatiort problems and to 
present news on the programmes, 
activities and achievements in the 
implementation ofthe PACD around 
the world. Articles published in 
Desert tficazion Control Bulletin do 
not imply expression of any opinion 
on the partof UNEPeoncerning the 
legal status of any country, territory, 
city or area, or its authorities, or 
concerning the delimitation of its 
frontiers or boundaries. 

Material not copyrighted may 
be reprinted with credit to 
Desertification Control Bulletin, 
UNEP. [inquiries should be ad-
dressed to: 

The Editor 
Desertification Con fro! BuUetn 
IJNEP 
PC) Box 30552 
Nairobi, KENYA. 

Cover 

Photographs 
The [iditor of Deserttficazion  Can-
zrolBulletia is seeking photographs 
for consideration as bulletin covers. 
All submissions should be addressed 
to the editor at the above address. 

Technical requirements 
Photographs must be colour trans-
parencies of subjects related directly 
to deaertiflcation, land, anii-nals, 
human beings, structures affected 
by desertificadon, control of desert-
ificabon. reclamation of desertified 
lands. etc. Submissions must be of 
high quality to be enlarged to ac-
commodate a square 18 cmx 18 cm. 

Captions 
A brief caption must accompany 
each photograph giving a descrip-
tion of the subject, place and coun-
try, date of photograph and name 
and address of photographer. 

Copyright 
It is assumed that all submissions 
are the original of the photographer 
and all the rights axe owned by the 
photographer. DeseroJicazion Con-
trol Bulletin gives full credit to 

photographers for the covers selected 
but does not provide remuneration. 

Articles 
Desert t[i  cation ControiBullelin in-
vites articles from the world's scien-
tists and specialists interested in the 
problems arising from or associated 
with the spread of deserrification. 

Audience 
The bulletin addresses a Jarge audi-
ence which includes decision mak-
ers, planners, administrators, spe-
cialists and technicians of countries 
facing desertification problems, as 
well as all others interested in arrest-
ing the spread of desertification. 

Language 
The bulletin is published in English. 
All manuscripts for publication most 
be in English. 

Manuscript preparation 
Manuscripts should be clearly type-
written with double spacing and wide 
margins, on one side of the page 
only. The title of the manuscript, 
with the author's name and address, 
should be given in the upper half of 
the firtt page and the number of 
words in the main text should ap-
pear in the upper right corner. Sub-
sequent pages should have only the 
author's name in the upper right 
hand corner. Uters of word-proces-
sara axe welcome to submit their 
articles on diskettein MS-DOS for-
mat,indicatrng the programme used. 

Metric system 
All measurements should be in the 
metric system. 

Tables 
Each table should be typed on a 
separate page, should have a title 
and should be numbered to corre-
spond to its point in the texL Only 
essential tables should beincluded 
and all should be identified as to 
source. 

Illustrations and 

photographs 
Line drawings of any kind should 
each beon a separate page drawn in 
black cisina lnk and double or larger 
than the size to appear in the bulle-
tin. They should never be pasted in 
the !exL They should beas clear and 
as simple as possible. 

Photographs in the bulletin are 
printed black and white. For satis-
factory results, high quality black 
and whiteprints 18cmx24cm (Sin 
x 10 in) an glossy paper am essen-
tial. Dia-positive slidesofhigh qual-
ity may be accepted; however, their 
quality whenprinted blackand white 
in the bulletincannot be guaranteed. 

All line drawings and photo-
graphs should be numbered in one 
sequence to correspond to their point 
of reference in the text, and their 
descriptions should be listed on a 
separate page 

Footnotes and references 
Footnotes and references should be 
listed on separate pages at the end of 
the manuscript. Footnotes should be 
kept to an absolute minimum. Ref -
erences should be strictly relevant to 
the article and should also be kept to 
a minimum. The style of references 
should follow the format common 
for scientific and technical publics.. 
tions; thelasttiarnm(s) of the author(s) 
(each), followed by his/her initials, 
year of publication, title, publisher 
(or journal), serial number and 
number of pages. 

Other requirements 
Deserrjfication Control Bulletin 
publishes original articles which 
have not appeared in other publica- 
tions. However, reprints providing 
the possibility of exchange of views 
and developments of basic impor- 
tance in descrtjficatjon control 
among the developing regions of 
the world, or translations from lan- 
guages of limited audiences, are not 
ruled ouL Shortreviews introducing 
recently published books in the sub- 
jects relevant to desertification and 
of interest tothervaders of the bul- 
letin are also accepted. Medium- 
length articles of about 3,000 words 
are preferred. A nominal fee is paid 
for articles accepted for publication 
and 25 reprints are provided to the 
authors. 

Editors: 
Marti Colley 

EditorIal Board of 
Desertificatlon Control 
Bulletin 

AdminIstration: 
Prema Murthi 

Layout: 
Francisco Vásquez. IPA/UNEP 



UNEP Governing 
Council Decision 16/22 
- Desertification 

A. Implementation of 
the Plan of Action to 
Combat Desertification 

The Governing Council, 
RecallingGeneral Assembly resolutions 

32/169 and 32/172 of 19 December 1977, 
33/89 of 15 December 1978,34/184 of 18 
December 1979,35173of5 December1980, 
36/190of 17 December1981, 37/147 of 17 
December 1982and 371218 of 20 Decem-
ber 1982. 38/160 of9flecembcr 1983,39/ 
168A of 17 December 1984. 40/198A of 17 
December 1985, S-1312of 1 June 1986,42/ 
189A of 11 December 1987 and 44/172A 
of 19 December 1989, 

Recalling also its decisions 9/22 of 26 
May 1981, section VII of its decision 10/14 
of3lMay 1982, section VII of its decision 
11/7of24 May 1983, and its decisions 12/ 
I0of28May 1984, 14/l5Aof 18June 1987 
and 15123A of 25 May 1989, 

Having considered the report of the 
Executive Director on the implementation 
in 1989 and 1990 of the Plan of Action to 
CombatDesertification (UNEP/CIC. 16/11), 

Having also coizsidered those parts of 
the 1989 and 1990 reports of the Adminis- 
trative Committee on Coordination dealing 
with the coordination and follow-up of the 
implementation of the Plan of Action to 
Combat Desertification (UNEP/GC. 16/16), 

Reaffirming its conviction that the Plan 
of Action to Combat Desertification is an 

appropriate instrument to assist Govern-
ments in developing national programmes 
for arresting the process of desertification, 

Also reaffirming itsconviction thatcom-
bating desertification at the national level: 

Should involve the traditional 
systems used by local people to 
promote poptilar participation in pro-
grammes of desertiuication control; 
Requires the establishment of effec- 
tive institutional machinery for 
integrating desertification control 
programmes into overall national 
development plans and priorities, 

Taking nore of the report of the Con-
sultative Group for Desertification Control 
on the workof its seventh session (DESCON 
7-7) and, in particular, its paragraph 22 
(xii),which states thatparticipantsexpressed 
a strong desire for the Consultative Group 
to contribute to the preparatory process for 
the United Nations Conference on Envi-
ronment and Development and that it was 
suggested that, for this purpose, the eighth 
session of the Consultative Group, in 
1991, would be of a special character and 
attract a large number of countries and 
organisations, 

I Thkes note of the report of the Ex-
ecutive Director on the implemen-
tation in 1989 and 1990 of the Plan 
of Action to Combat Desertifica-
lion: 

2 Authorizes the Executive Director 
to submit his report.on behalfof the 
council, through the Economic and 

Social Council, to the General As-
sembly at its forty-sixth session; 

3 Encourages the ongoing efforts to 
compile a global assessment of 
desertification and to carry out 
mapping of thematic indicators of 
desertiticaiion attheglobal,regional 
and national levels; 

4 Takes note of the action taken by the 
Inter-Agency Working Group on 
Desertificacion to mobilize techni-
cal resources to assist States 
members of the Southern African 
DeveloprnentCoordi nation Confer-
ence to develop and implement 
national programmes to combat 
desertification and to encourage 
reporting on activities of member 
organizations relevant to the imple-
mentation of the Plan of Action to 
Combat Desertification; 

5 invites donor Governments, inter-
governmental bodies, including aid 
agencies and non-governmental or-
ganisations, to accord high priority 
in their bilateral and multilateral 
assistance activities to national pro-
grammes for combating desertifi-
cation and for the rehabi]itacion of 
degraded land resources and to take 
into account thcpromouion of long-
term ecological and social rehabili-
tation programmes in areas prone to 
deserlifica Lion; 

6 Emphasizes the importance of fur-
ther steps to improve international 

I] 
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coordination between agencies 
within or outside the United Na-
tions system involved in combating 
desertification; 
Requests the Executive Director to 
assist, within available financial 
resources, countries prone to desert-
ificat.ion, at their request, in devel-
oping programmes for combating 
desertification within their devel-
opment plans; 
Also requests the Executive Direc-
tor to intensify his efforts to contri-
bute fully to the preparations for the 
United Nations Conference on 
Environment and Development in 
the area of implementing the Plan 
of Action to Combat Desertifica-
tion and to reporton hiseffortsto the 
Preparatory Committee for the con-
ference through, inter alia, the draft-
ing of a consolidated report to be 
made available to the Committee at 
its fourth session and giving a 
progress report to the Preparatory 
Committee at its third session, since 
the committee has decided to have a 
fulidiscussion of theissucof desert-
ification at that session; 
Authorizes the Executive Director 
to convene the eighth session of the 
Consultative Group for Desertilica-
iion as a session of a special charac-
ter devoted to a review of the draft 
consolidated report on the imple-
mentauion of the Plan of Action to 

Combat Desertilication before the 
report is made available to the Pre-
paratory Committee and to invite all 
interested Governments, donor 
agencies and intergovernmental 
agencies to that session. 

B. Financing and other 
measures in support of 
the Plan of Action to 
Combat Desertiticat ion 
The Governing Council, 

Recalling General Assembly resolution 
34/184of18Dccember1979,36/191 ofl7 
December 1981, 37/220 of 20 December 
1982, 42/189C of 11 December 1987 and 
44/172A of 19 December 1989, 

Recalling also its decisions I 3/30A of 
23 May 1985, 14/!5D of 18June 1987and 
15/23B of25 May 1989, 

having considered the report of the 
Executive Director on the Consultative 
Group for Desethfication Control (UNEP/ 
GC.16/16 section III), 

I Recommends that, pending action 
by the General Assembly on the 
recommendations of the United 
Nations Conference on Environ-
ment and Development, the man-
date of the Consultative Group for 
Desertification Control should be 
changed to concentrate on informa-
tion exchange and coordination, 

reviewing the stauus of the Plan of 
Action to Combat Desertification 
and exchanging information on 
scientific research in this field, 
national programmes and the im-
plemenuuion of the Plan of Action 
to Combat Desertification, and 
advising on further action against 
desertifkation; 
invites the international community 
to pledge voluntary contributions to 
local, national and regional mec 
hanisms for financing the imple-
mentation of the Plan of Action to 
Combat Desertification; 
Further invites the international 
community to create the necessary 
economic and financial conditions 
that would enable countries prone 
to desertificajion to appropriate 
part of their resources to combat 
desertification; 
Requests the Executive Director to 
expedite the studies requested by 
the General Assembly of the Secre-
tai-y-General, with the assistance of 
the Executive Director, on the fi-
nancing of the Plan of Action to 
Combat Desertification and other 
aspects of supporting it. 

C. Implementation in 
the Sudano-Sahelian 
region of the Plan of 
Action to Combat 
Desertification 
The Governing Council, 

Recalling General Assembly resolution 
32/170 of 19 December 1977, 33/88 of 15 
December 1978, 34/187 of 18 December 
1979,35172of5 December 1980,36/190o1 
17 December 1981, 37/216 of 20 Decem-
ber 1982, 38/164of 19 December 1983,39/ 
168B and39f2O6of 17 December 1984,401 
198Bof 17 December 1985, S-1 3/2of June 
1986, 42/ l89B of 11 December 1987 and 
44/172B of 19 December 1989, 

Recalling also its decisions 13f30B of 
23 May 1985, 14/15B of 18June 1987 and 
15123B of 25 May 1989, 

Having considered the report of the 
Executive Director on the implementation 
in 1989 and 1990 of the Plan of Action to 
Combat Desertificauion and, in particular, 
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Combathig desertflcation at the national 
level should promote popular participation 
in programmes of desertification control. 
Photo: Dan Stiles 

the section on the implementation of the 
Plan of Action in the Sudano-Sahelian re- 
gion (UNEP/GC.16/16 section IV), 

1 Commends the United Nations 
Sudano-Sahelian Office on the steps 
it has taken, on behalf of the United 
Nations Environment Programme, 
towards the implementation of the 
Plan of Action in twenty-two coun-
tries of the Sudano-Sahelian region, 
in particular in the areas of natural 
resources managementand sustain-
able dcve!opment 
Requests the United Nations 
Sudano-Sahelian Office to 
strengthen its actions at the national 
level to assist Governments in the 
region in developing national plans 
of action to combat desertification 
and in incorporating them into 
national plans for sustainable 
development, developing or 
strengthening relevant institutions, 
implementing replicable integrated 
projects and ensuring that not only 
the symptoms but also the causes of 
desertilication are addressed, using 
available financial resources effec-
tively by avoiding duplication of 
activities and coordinating the anti-
desertification activities undertaken 

by the international community in 
the region; 
Urges the United Nations Sudano-
Sahdlian Office to contribute fully 
to the preparation of the United 
Nations Conference on Environ-
ment and Development and, in 
particular, to the comprehensive 
report on desertification for the 
Conference; 
Authorizes the Executive Director 
to continue support to the Office as 
a joint venture with the United 
Nations Development Programme; 
invites the Executive Director and 
the Administrator of the United 
Nations Development Programme 
to intensify efforts to mobilize 
resources for continued assistance 
to the countries served by the Office 
in combating descrufication. 

D. External evaluation 
of the Plan of Action to 
Combat Desertificat ion 
The Governing Council, 

Recalling its decision 15/23A of 2 
May 1989, 

I Takes note of the report of the Ex-
ecutive Direc tor on the findings and 
recommendations of the external 
evaluation of the Plan of Action to 
Combat Deserufication (UNEP! 
GCi6/16/Add.l), 

2 Underlines the need for further re-
finement of the definition of the 
concept of desenificarion, taking 
into account recent findings about 
the influence of climate fluctuations 
and about the resilience of soils; 

3 Requests the Executive Director to 
forward the approved findings and 
recommendations of the evaluation 
report along with the present deci-
sion to the Preparatory Committee 
for the 1992 United Nations 
Conferenceon Environmentand De-
velopment at its third substantive 
session, in August 1991; 

4 Also requests the Executive Direc-
tor to take into account, when revis-
ing the existing recommendations 
of the Plan of Action to Combat 
Deset-tification, the approved find-
ings and recommendations of the 

evaluation report and of the present 
decision and to include the revised 
recommcndaticns in the Council's 
report to the United Nations 
Conference on Environment and 
Development on the status of desert-
ification and implementation of the 
Plan of Action. 

E. Implementation of 
the General Assembly 
resolution 44/172A 
The Governing Council, 

1 Requests the Executive Director to 
expedite the comprehensive imple-
mentation of General Assembly 
resolution 44/172A of 19 Decem-
ber 1989, in which the Assembly 
requested the Secretary-General of 
the United Nations, in cooperation 
with the Executive Director, to pre-
pare, inter alia, a report containing 
financial and technical expert stud-
ies on ways and means to combat 
effectively desertification, and a 
general evaluation of the progress 
achieved in implementing the Plan 
of Action to Combat Desertifica-
ton, together with contributions 
from the Consultative Group for 
Desertification Control, for presen-
tation to the Preparatory Committee 
for the United Nations Conference 
on Environment and Development 
at its fourth session, and giving a 
progress report to the Preparatory 
Committee at its third session,since 
the Committee has decided to have 
a full discussion of the issue of 
desenification at that time; 

2 Further requests the Executive Di-
rector to under-take the appropriate 
measures, within available re-
sources, to strengthen the Desertifi-
cation Prograznrne Activity Centre 
to enable it to discharge effectively 
its responsibilities. 

81h meeting 
31 May1991 
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A New Assessment of 
the World Status of 
Desertification 

By H. Dregne 
International Center for Arid and 
Semi-Arid Land Studies 
Texas Technical University 
USA 

M. Kassas 
University of Cairo 
Egypt 

B. Rozanov 
Special Adviser to the Executive Director 
United Nations Environment Programme 
Nairobi, Kenya 

Introduction 
A new assessment of the world status of 
desertification was undertaken bytheUnited 
Nations Environment Programme (UNEP) 
in 19904991. The aim was to provide 
reliable and consistent data on the present 
situation and recent changes in the world's 
drylands for the United Nations Confer-
ence on Environment and Development 
(UNCED), or Earth Summit, to be held 
from 1-32June 1992 in Brazil. 

Two previous global assessments of the 
status of desercification had already been 
carried Out: the first in 1976-1977 for the 
United Nations Conference on 
Dcseriification (UNCOD, 1977); and the 
second in 1983-1984 for UNEP Governing 

Council's 12th Session which evaluated 
progress in the implementation of the United 
Nations Plan of Action to Combat 
Dcsertiflcation (PACD). The PACD was 
adopted in 1977 by UNCOD and endorsed 
by the UN General Assembly. 

Results of Past 
Assessments 
It was accepted by UNCOD (1977) that 
deserzficaiian is the diminution or destruc-
tion of the biological potential of land, and 
can lead ultimately to desert-like condi-
tions. Atthe time of UNCOD it was found 
that, within the drylands, the area affected 
at least moderately by desertification com-
prised some 3.97 billion ha, or 75.1% of 
total drylands, excluding hyper-arid deserts, 
and that the process seriously threatened 
the well-being and future of peoples in 
more than 100 countries in different parts of 
the world. Population in areas that had 
recently undergone severe desertificatlon 
and directly affected was estimated at 78.5 
million. Annual lossofproduciivecapacity 
of land due to desertification (income fore-
gone) was globally estimated at US $26 
billion. A twenty-year world-wide pro-
gramme to arrest further desertification re-
quired funding of about US $4.5 billion 
annually or US $90 billion in total. 

The 1984 assessment confirmed the 
scale and urgency of the desertilication 
problem as presented to UNCOD and ad-
dressed by the PACD. Desertification had  

continued to spread and intensify despite 
efforts undertaken since 1977 which were 
too modest to be effective. Land continued 
to be irretrievably lost through 
desertification or degraded to desert-like 
conditions at arate of 6 million ha annually; 
land reduced to zero or negative net eco-
nomic productivity was showing an in-
crease of up to 21 million ha anna1ly. 
Areas affected by at least moderate 
desertification comprised 3,100 million ha 
of rangelands (80% of their total area in 
drylands), 335 million ha of rainfed 
croplands (60% of their total area in 
drylands), and 40 million ha of irrigated 
croplands (30% of their total area in 
drylands) - in all, up to 3.475 million ha (or 
70% of total area of drylands). Rural 
populations in areas severely affected by 
desertification numbered 135 million. 

Recently, desertification has become 
one of the most serious env ironm ental and 
socio-economic problems of the world, as 
was stressed in the report of the United 
Nations Commission on Environment and 
Development (Our Common Future, 1988). 

The Concept of 
Desertification 
At the start of this new assessment it was 
recognized that the existing definition of de-
sertification as adopted by UNCOD in 1977 
was not sufficientiy operative and grossly 
inadeqilate for purposes of quantitative as-
se&smenL Two studies were commissioned 
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by UNEP to clarify theissue: thefirstwasA 
Review of UNEP's Definition of Desertifi-
cation and its Programmatic Implications 
by Professor Richard S. Odingo of the 
University of Nairobi, Kenya; and the 
sccondwasAnAssessment ofGlobalDesert-
fi cation:Stat us and Metlio dologies by Pro-
fessor Boris G. Rozanov of Moscow Slate 
University, USSR. 

After considering these studies as well 
as otherrelevant material, the Ad-Hoc Con-
sultative Meeting on the Assessment of 
Desertification convened by UNEP from 
15to IlFebniary 1990inNairobi,adopted 
a new working definition ofdesertification 
which was taken as a basis for the compila-
tion of the WoridAtlasofThematiclndica-
tors of Desertification (Edward Arnold, 
1992) and for this present assessment. 

However, while data were being collec-
ted for this assessment, it became evident 
that a fwTher refinement of the definition 
and concept ofdesertification was required. 
The new definition was finally adopted by 
the Third Meeting of the Technical Advi-
sory Group on Desertificalion Assessment 
and Mapping convened in Nairobi by UNEP 
from 5 to 7 June 1991. After extensive 
consultations with relevant United Nations 
agencies, including the UN Food and Agri-
cultureOrganisation, UN Educational, Sci-
entific and Cultural Organisation and the 
World Meteorological Organisatiori, and 
with individual scientific experts in this 
area, the meeting elaborated a new defini-
tion: 

Desertificafion is land degradatwn in 
arid, semi-arid and dry sub-humid areas 
resulting mainly from adverse human 
impact. 

Land in this context includes soil and 
local waterresources, land surfaceand natu-
ml vegetation or crops. Degradation im-
plies reduction of resource potential Sy one 
or a combination of processes acting on the 
land. These processes include water ero-
sion, wind erosion and sedimentation by 
those agents, long term reduction in the 
amount or diversity of natural vegetation, 
or decrease of crop yield where relevant, 
and salinizat.ion and sodication of soils. 

The new definition recognizes that al-
though the main cause of desertification is 
adverse human impact, the impact of natu-
ral climatic conditions, particularly recur -
rent droughts, on deserlification may play a 
role under certain circumstances. 

In the past there has been some confu-
sion between the two different processes, 
the one called desert jfication and the other 
called expansion and coiuraction of the 
desert. It is important to recognize that 
desertification is a distinct process of land 
degradation throughout the drylands and 
must therefore be distinguished from the 
quite separate phenomenon of observed 
cyclic oscillations of vegetation productiv-
ity that occur at desert fringes. It is these 
oscillations in vegetation productivity, of-
ten sparked by climate fluctuations, that 
give the impression that the desert is ex-
panding or contracting, as revealed by sat-
ellite data. But this is not desertification. 

The most obvious symptoms of both 
the process of desertification and its results 
relate to a reduction of biological and eco-
nomic productivity, value of land, and to 
pollution of water and air. In other words: 

* reduction of yield or crop failure in 
irrigated or rain fed farmland; 

* reduction of perennial biomass pro- 
duced by rangel and and consequent 
depletion of food available to live- 
stock; 

* reduction of available woody 
biomass and consequent extension 
of the distance to sources of 
fuelwood or building material; 
reduction of available water due to 
decrease of river flow or 
groundwater resources; 

* encroachmentofsand thatmay over-
whelm productive land, settlements 
or infrastnjctures; 

* increasing flooding, sedimentation 
of water bodies, water and air pollu-
tion; 

* disruption to human lifeduetodete-
rioration of life-support systems; 
need for affected society to ask for 
outside help (relief aid) or to seek 
haven elsewhere (migrating envi-
ronmental refugees). 

The causes of these various forms of 
ecological degradation and corresponding 
socio-economic disruptions relate to a com-
bination of: 

* human exploitation that oversieps 
the natural carrying capacity of the 
land resource system and sometimes 
under-exploitation and abandon-
ment of land due to the migration of 
people; 

* the inherent ecological fragility of 

the resource system; and 
* adverseclimariecondirions,includ-

ing severe recurrent droughts in 
particular. 

High degrees of land degradation play a 
large part in increasing the susceptibility of 
farming systems to the shocks of drought, 
as was soclearly seen in the Sudano-Sahelian 
region of Africa during the last decades. 

Excessive human prcssuresonnatti-
ml resource systems relate to: 

• increase of population and escala-
tion of human needs; 

• socio-political processes that bring 
pressures on rurai communities to 
orient their production towards 
national and international markets; 

• socio-economic processes that re-
duce the market value of rural pro-
ducts and escalate the prices of rural 
people's needs; 

• processes of national development, 
especially programmes for expan-
sion of farmlands forproductionof 
cash crops, that exacerbate conflicts 
over land and water use and often 
reduce areas available to 
marginalized communities. The 
overriding socio-economic issue in 
desertification is the imbalances of 
power and access to strategic re-
sources between different groups in 
Society. 

Desertificauon is a very distinctive glo-
bal environmental and socio-economic 
problem requiring the special attention of 
the world community. It is different to the 
phenomenon of land degradation in other, 
more humid areas of the world because it 
proceeds under very harsh climatic condi-
tions and acts adversely on what are already 
veryliniitednatiiralresourees,ie, soil, water 
and vegetation. Naterally, there are extents 
and degrees of desertifleation but, if the 
process is not arrested, it is merely a ques-
tion of time before the land inevitably be-
comes degraded and abandoned. 

Socio-economically, deserti fication: 
' constitutes the main cause and 

mechanism of global loss of pro- 
ductive land resources and thus 
reduces the world capabiliy of pro- 
viding sufficient food and shelter to 
growing populations, thus contrib- 
uting to the spread of poverty and 
hunger, 

* causes economic instability and 
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Stabilizing sand dunes is costly, panicularly for poor developing couturier that are 
dependent on their drylands resources base. But social and humanitarian value ofthis 
and other desertificazion control measures is immense. 
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political unrest in areas affected as 
people su'uggle to survive with 
scarce land and water resources and 
are often forced to migrate in search 
of relief and refuge; 

• brings pressures on the economy 
and stability of societies irnmedi-
ately outside areas affected by de-
sertitication through escalating the 
need for food aid and contributing 
to the influx of environmental refu-
gees, dc; 

• prevents the achievement of sus-
tainable development in countries 
and regions affected and, therefore, 
in the world as a whole; 

• directly threatens the health and 
nutrition Status of populations af-
fected, particularly children. 

Environmentally. descrtification: 
• is oneelcmentof planetary environ-

mental degradation that contributes 
to climate change, water, air and 
soil pollution,deforestat.ion and soil 
loss; 

• contributes to the loss of global bio-
logical diversity, particularly in 
areas which are the centre of origin 
of the major crop species of the 
world, such as wheat, barley, 
sorghum, maize, etc; 

• contributes to the planet's loss of 
biomass and bioproductivity and to 
the exhaustion of the global humus 
reserve, thus disrupting normal glo-
bal bio-geochemical turnover and 
reducing the global carbon dioxide 
sink in particular; 

• conu-ibutestoglobatclimatechange 
by increasing land surface albedo, 
increasing the potential and decreas-
ing the actual evapotranspiration 
rate, changing the ground surface 
energy budget and adjoining air 
temperature, and adding dust and 
carbon dioxide to the atmosphere. 

Definition of World 
Drylands 
Once the latest definition of desertificarion 
was established in June 1991 (see above)a 
world map of drylands was prepared at 
UNEP by the Global Environment Moni-
toring System (GEMS), Global Resource 
Information Database (GRID) and Deserli-
fication Control Programme Activity 

Centre (DC/PAC). The basis for this map 
was climatic data sets supplied by the Uni-
versity of East Anglia for the period of 
1951-1980(foraridityzoning)andthe7imes 
Atlas of the World, 1985 (for regional 
boundaries). This map will be published in 
the World Atlas of Themnzic Indicators of 
Desertfication (Edward Arnold, 1992). 

Aridity zones (figure 1) were defined in 
accordance with their physical parameters 
using the following precipitation over pa-
tentia] evapo transpiration ratios (calculated 
by adapted Thornthwaiie formula as op-
posed tothe Penman formula used in 1977): 

Aridity Index 
Hyper-and 	 <0.05 
Arid 	 005420 
Semi-arid 	 0.21450 

Dry sub-humid 	 0.51 -0.65 
Moist sub-hurnid&humid 	>0.65 

Estimates of the total area of the world 
drylands made in 1977, 1984 and 1991 
were obtained using slightly dilicrentrueth-
odologies and different climatic data sets 
and therefore they should not be compared 
as a lime-sequence. The latest (199 l)data 
sets are regarded as more precise since they  

were based on time- dcpendentcliniatic data 
selected with most rigorous criteria from a 
larger number of observation stations. 
Neverthcless,al] thedata shown hereshould 
be regarded as approximate only, with a 
degree of accuracy ± 10% being restricted 
by the scale of assessment This accuracy 
also relates to the previous assessments. 

Because of this approximation, it fol-
lows that any accurate measurement of the 
changes in areas of lands affected by desert-
ification during 1977-1991 at global or 
continental scales is presently impossible 
as the observed changes will fall within the 
range of standard error. However, esti-
mates of changes and irendsarepossible for 
certain key areas where more precise data 
are available as a result of recent detailed 
assessment at national or local levet. 

According tothedatain table 1(page6), 
the driestcontinentof the world is Australia 
which has 75% of its area as drylands; then 
follow Africa (66%) and Asia (46%). in 
Europe, North and South Americas, the 
drylands comprise about one third of their 
respective areas. In absolute figures, how-
ever, the largest drylands occur in Africa 
and Asia- totalling about64% of the world's 
drylands. The total areaofdrylandsconsti-
tutesabout6.l billion haor4l% of the total 
land area of the world, among which nearly 



Figure 2: World drylands (%) - 6,115 million hectares 
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Table 1: World drylands in milUons of hectares (UNEP/GRID, 1991) 

Africa Asia Australia Europe North South World 
America America Total 

Hyper-arid 672 277 0 0 3 26 978 16 
Arid 504 626 303 11 82 45 1,571 26 
Semi-arid 514 693 309 105 419 265 2,305 37 
Dry sub-humid 269 353 51 184 232 207 1,296 21 
Total 1,959 1,949 663 300 738 543 6,150 100 
%world total 32 32 11 5 12 B 100 
%totalglobal 

land area 13.1 13.0 4.4 2.0 4.9 3.6 41.0 
%continenl area 	66 46 75 32 34 31 41 

0.9 billion ha or about 6.6% are hyper-arid 
deserts and nearly 5.2 billion ha or 34.4% 
are arid, semi-arid and dry sub-humid 
drylands which are inhabited and exploited 
for their admittedly limited but important 
biological productivity. 

Figure 2 shows additional characteris-
tics of the world's cirylands and the ratios 
between different aridity zoneswithin each 
ofthecontinents. in Africa, hyper-arid and 
and zones dominate the drylands; in 
Europe, North and South Americas semi-
arid and dxy sub-humid zones prevail. 

Desertification in 
Drylands 
Two global data sets showing different 
aspects of dcserl.ification were obtained in 
the course of the present assessment. 

The first data set was produced in the 
International Center for Arid and Semi-
Arid Land Studies (ICASALS) of Texas 
Technical University, USA, on the basisof 
available country statistics with reference 
to major land uses in drylands. It shows 
various forms of kind degradai'ion in 
drylands delineated inprevious assessments 
with a correction for subdividing the sub-
humid zone into two parts, dry and moist. 

The second data set related to soil deg-
radailon within drylands of the world de-
lineated by UNEP aridity zones. It is based 
on the World Map of the Status of Human 
Induced Soil Degradation (GLASOD) pre-
pared by the International Soil Reference 
and Information Center (ISRIC) in 

Wageningen, the Netherlands and UNEP 
in 1990atanaveragescaleof 1:10,000,000. 
Due to scale limitations, this map shows the 
situation by continents only, with no rela-
tion to major land-use systems. 

The two data sets are different, although 
interrelated: they can be compared at a 
global and continental level but they should 
notbe directly compared ata country level. 

The major difference between the global 
figures for degraded areas within the 
drylands can be attributed to extensive 
rangeland areas with significantvegetacion 
degradation but no recorded soil degrada-
tion, eg,all extensive areas of rangelands in 
Australia or the Aral-Caspian Basin of the 
USSR. These rangeland areas are included 
in the figures of landdegradation but not in 
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the figures pertaining to soil degradaticrn, 
ic, they have been treated as non-degraded 
stable lands in the GLASOD assessment. 

Reconciliation of these two data sets of 
global figures provides the following pic-
ture of the status of desertification in the 
world: (table right) 

The breakdown of degradedareas indi-
cates that some 26 billion hect.ares, mainly 
in rangelands, suffer from degradation pro-
cesses not recorded in the data compilation 
carriedoutin the framework of GLASOD. 
Additionally some I billion ha also suffer 
from soil degradation, making a total area 
of drylands affected by degradation at 
present as nearly 3.6 billion ha or about 
70% of total drylands. 

Desertification manifests itself as land 
degradation in majorland usesystems such 
as irrigated and rain fed croplands and 
raiigeands within the above defined 
drylands of the world, excluding hyper-arid 
deserts where this process does not occur. 
Tables 2,3 and 4 show how deserrification 
affects these major land use systems. 

The largest areas of degraded irrigated 
lands are situated in the drylands of Asia, 
followed by North America, Europe, 
Africa, South America and Australia in 
1cscending order. This order almost fully 

incides with a sequence ofpercentages of 
the areas that are at least moderately 
affected. 

About 43 million haof irrigated landsor 
30%oftheirtotal areain the world'sdiylands 
(145 million ha) are affected by various  

1 Degraded irrigated lands 

2 Degraded rainfed croplands 

3 Degraded rangelands 
(soil and vegetation degradation) 

1+2+3=GLASOD 
(ie, drylands with human-induced 
soil degradation) 

'4 GLASOD 
(ie, drylands with human-induced 
soil degradation) 

5 Degraded rangelancls (vegetation 
degradation without recorded 
soil degradation) 

4-5 = Total degraded drylands 

6 Total degraded drylands 

7 Non-degraded drylands 

6+7 = Total area of drylands 
excluding hype r-arid deserts* 

processes of degradation, mainly 
waterlogging, salinization and 
alkalinization. This is an increase of some 
3 million ha (about 7.5%) in comparison 
with the assessment in 1984 but this falls 
within the range of ± 10% accuracy. It 
would be safer to assume that the situation 

	

Million 	%of total 

	

hectares 	drylands 

	

43 	 0.8 

	

216 	 4,1 

	

777 	 14.6 

	

1,035 	 19.5 

	

1,036 	 19.5 

2,556 50.0 

3,592 59.5 

3,592 69.5 

1,580 30.5 

5,172 	100% 

did not change appreciably during this 
period and remained unsatisfactory with a 
tendency to get worse. 

Irrigated lands in drylands constitute 
nearly 62% of the total irrigated area of the 
world (240 million ha). Soil scientists have 
established that the world is now losing, 

Hyper and deserts are excluded from further consideration as not being 
subject to desertification 

Table 2: Extent of desertificatiori/land degradation in irrigated areas within 
the drylands of the world, by continents (Dregne, 1991) 

Continent Desertif led (000 ha) 
Total 

Irrigated SlIght. Moderate Severe 	Very Total 	% > moderate 
Land none severe 	(>moderate) 

Africa 10,424 8,522 1,779 122 	1 1,902 18 

Asia 92,021 60,208 24,335 5,788 	1,690 31,813 35 

Australia 1,870 1.620 100 130 	20 250 13 

Europe 11,898 1993 1,340 460 	105 1,905 16 

N. Ameilca 20,867 15,007 4,930 730 	200 5,860 28 

S. America 8,415 6,998 1,047 310 	60 1,417 17 

Total 145,495 102,348 33,531 7,540 	2,076 43,147 30 
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Table 3: Extent of desertification/land degradation in rainfed croplands within the 
drylands of the world, by continents (Dregne, 1991) 

Continent DeserUf led (000 ha) 

Total 
rained Slight• Moderate Severe 	Very Total 	% > moderate 

cropland none severe 	(>moderate) 

Africa 79,822 30959 43187 5153 	523 48863 61 

Asia 216,174 95890 100,638 18,578 	3068 122,284 56 

Australia 42,120 27,800 13900 400 	20 14,320 34 

Europe 22,106 10,252 8,538 3,227 	89 11,854 54 

N. America 74,169 62,558 10,770 721 	120 11,611 16 

S. America 21,346 14,711 5,950 561 	124 6,635 31 

Total 457,737 242,170 182,983 28,640 	3,944 215567 47 

annually, about 1.5 million ha of irrigated 
hinds due to various processes of soil deg-
radation,mostly salinization, and thsmainty 
indrylands. It would thus besafe toassume 
that about 1.0-1.3 million ha of irrigated 
land are currently lost every year Lhrough-
out the world drylands. This loss is com-
pensated for by involving the best rainied 
croplands and rangelands in irrigation and 
consequently the area of rainfed eroplands 
and rangelands decreases accordingly. 

Nearly 216 million ha of rainfed 
croplandsor aboui47% of their total area in 
the world drylands (457 million ha) are 
affected by various processes of degrada- 

Lion, mainly water and wind erosion of the 
soil, depletion of nutrienis and physical 
deterioration. This shows somedecrease in 
comparison with the 1984 assessment. 

Rainfed croplands in drylarids consti-
tute nearly 36% of the total area of rainfed 
cmplandsin theworld (outof 1,260 million 
hecteres). It was estimated that the world is 
losing annually about 7-8 million ha due to 
variousprocesses olsoil degradation, mainly 
erosion and urbanization, and more than 
half of this is in the drylands. Thccfore, it 
follows that about 3.5-4,0 million ha of 
rainfed croplands are currently lost every 
year throughout the world's drylands. This  

is being compensated for by involving the 
bcst rangelands in cultivation. But this 
means that the area of available rangetand 
decreases according'y. 

The largest area of degraded ran gelands 
occurs in Asia, followed by Africa. The 
percentage of degraded rangelands is simi-
lar in both these continents and in Europe 
and the Americas. The figures for Australia 
seem to be underestimated but this has to 
be studied further as earlier published 
figures also showed about two thirds 
of the rangelands as being affected by 
degradation. 

Table 4: Extent of desertification/land degradation in rangelands within the 
drylands of the world, by continents (Dregne, 1991) 

Continent Deseilif led (000 ha) 
Total 

rairifed Slight- Moderate Severe Very Total 	%moderate 
croplarid none severe (> moderate) 

Africa 1342345 347,265 273,615 716,210 5,255 995,080 74 

Asia 1,571,240 383630 485,221 691,602 10,787 1,187,610 76 

Australia 657,223 295,873 277,040 55,310 29,000 361,350 55 

Europe 111,570 31,053 27,372 51,937 1,208 80,517 72 

N.America 483,141 71,987 116,102 284,658 10,194 411,154 65 

S. America 380901 93,147 88,007 184,431 15,316 287,754 76 

Total 4,546,420 1,222,955 1,267,357 1,984,348 71,760 3,323,465 73 
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Cattle grazing has impoverished the cover of high grass which once restrained water run-offon the slopes of the Wukari Valley, Nigeria. 
As a result, deep ravines have been hollowed out on the hillside. 

About 3,333 million ha of rangeland or 
nearly 73% of its total area in the world's 
drylands (4,556 million ha) are affected by 
degradation, mainly by degradation of vege-
tation which on some 777 million ha is 
accompanied by soil degradation, mainly 
erosion. This shows an increase of some 
233 million ha (about 7.5%) in comparison 
with the I984assessment. This falls within 
the range of±l0%  accuracy. As in thecase 
of irrigated lands, it would be safer to 
assume that the situation did not change 
appreciablyduring this period and remained 
very unsatisfactory with a tendency to get 
worse. 

There are no reliable data on actual 
losses of rangelands and their conversion 
into agricultural land, wasteland, bad land, 
desert or urban lands. However, if the 
above estimates of losses of agricultural 
lands and compensation for this through 
using better rangelands are correct, then it 
follows that annual losses of the rangelands  

within the drylands are around4.5-5.8 mil-
lion ha and even more if so far unaccounted 
sand encroachment, urbanization, etc, is to 
be considered. 

Seventy per cent of all agriculturally-
used drylands are afècted to some degree 
by various forms of land degradation. This 
is mostly by degradation of natural vegeta-
tion, partly accompanied by serious dete-
rioration of soil. Ii would appear that the 
siuiat.ion is better in Australia (53.6% de-
graded) and Europe (64.8% degraded) than 
clsewhcreintheworld. But the situation in 
Australia could be underestimated. The 
worst degradation is in North America 
(74.1% degraded) and Africa (73% de-
graded) although the problem is not much 
less serious in South America (72.2% de-
graded) and Asia (69.7% degraded). 

A comparison of total estimates for the 
areas affected by desertilication shows an 
increase from 3,475 million ha in 1984 to 
3,592 million ha in 1991,ie, 117 million ha  

or 3.4%. This increase fails within the 
range of ± 10% accuracy and thus should 
not be considered as a proven change. The 
conclusion is that the situation remains the 
san-ic and very unsatisfactory. 

Despite the inaccuracyofavailabledala, 
the present assessment shows very dra-
matically that about 70% of the world's 
drylands are affected by desertification or 
various forms of land degradation. It is 
difficult at this stage to make definite pre-
dictions for future trends but the process, if 
unabated, may lead to very serious socio-
political and economic consequences for 
the world, particularly in developing coun-
t.rics, 18 industrialized or oil-producing 
countries out of the 99 countries affected 
are believed to be able to cope with the 
problem and may combat the desertifica-
tion of some 1.5 billion ha of their territo-
ries. For the SI developing countries with 
2.1 billion ha of land affected by desertif i-
Cation the problem cannot be solved 
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Table 5: Global status of desertification/land degradation in agriculturally used drylands 

Continent Irrigated Lands Rainfed Cropland Rangeland Total Agricullurally Used 
Drylands 

Total Degraded Total Degraded Total Degraded Total Degraded 

m.a m.ha % m.ha m.ha 	% tn.ha m.ha % mba m.ha 	% 

Africa 10.42 1,90 18 79.82 48.86 	61 1342.35 995.08 74 1432.59 1045.84 	73.0 

Asra 92.C2 3181 35 218.17 122.28 	56 1571.24 1,187.61 76 1881.43 1311.70 	69.7 

Austraia 1.87 0.25 13 42.12 14.32 	34 657.22 361.35 55 701.21 375.92 	53.6 

Europe 11.90 1.91 16 2211 11.85 	54 111.57 80.52 72 145.58 94.28 	64.8 

N. America 20.87 5.86 26 74.17 11.61 	16 483.14 411.15 85 578.18 428.62 	74.1 

S. Amenca 6.42 1.42 17 21.35 6.64 	31 390.90 297.75 76 420.67 305.81 	72.7 

Total 145.50 43.15 30 457.74 215.56 	47 4,556.42 3,333.46 73 5,159.66 3562.17 	69.0 

without major external assistance through 
international partnership. 

Desertification Rate 
Apart from the (igures in tables 2-4 for land 
losses of irrigated land, rainfed cropland 
and rangelaiid there are no reliable global 
data on the present rate of desertification. 
However,certain local studies provide more 
detailed additional information in this 
respect. 

Kenya 
In theBaringo study areaof 360,000 ha, 

situated in a transitional zone with annual 
precipitation of nearly 600 mm rising to 
1,900 mm in the surrounding mountains, 
and mostly used as rangcland with some 
irrigated agriculture, the following changes 
were observed from 1950 to 1981: 

% of total area 
Areas improved to better 

vegetation class ..........................11.0 
Areas degraded to worse 

vegetation class ..........................14.0 
Expansion of agricultural area ............ 5.3 

Calculations give the rate of vegetation 
degradation as 1,626 ha per year, which 
gives theannual deserlification rate of 0.6%. 

In the Marsabit study area of 1,400,000 
ha, situated in a more dry zone with annual 
precipitation of less than 250 mm rising to 
800mm in the surrounding mountains, and 
mostly used under extensive pastoralism 
with some mixed farming, the changes 
during 19564972 were:  

% of total area 
Areas improved to better 

vegetation class ............................0.0 
Areas degraded to worse 

vegetation class ..........................20.5 
Areas mainly unchanged .................. 79.5 
Expansion of agricultural area...........0.0 

Calculations give the rate of vegetation 
degradation as 17,937 ha per year, or an 
annual desertification rate of 1.3%. 

Mali 
In three study areas of Mali, the follow- 

ing soil losseswere observed within thc]ast 
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Mali 
Nara Mourdiah Yanfolila 

Total area, ha 60,241 69,622 67,888 
Annual precipitation. mm  40t; 800 1,200 
Annual soil loss, ha 16.5 143 8 
Annual soil loss, % 0.03 0.2 0.01 

Tunisia Year 

1880 1980 Balance 
Per 000 ha 

Cereals cultivation 400 2,000 + 1,600 
Trees cultivation 200 1,600 + 1,400 
Total cultivated land 
(cereals + trees) 600 3,600 + 3,000 
Grazing land 10,000 6,000 -4,000 
Loss of productive land to desert 
(grazing land - cultivated land) 1,000 

Desertfication Control Bulletin, N20, 1991 

30 to 35 years: (table right) 
This study gives an average annual soil 

loss rate of 0.1% but does not provide any 
data on vegetation degradation and thus 
does not give a full picture of desertifica-
tion. 

Tunisia 
The following changes in Tunisia were 

noted in the areas of different land uses: 
(table right) 

Calculations give the average annual 
loss of product.ive land by descrtilicaiionas 
around 10,000 ha within this last century. 
Thus an average annual desertification rate 
of 10% is characteristic of thedesert fnnges 
of Tunisia. 

China 
Certain studies conducted by Chinese 

scientific institutions show the present rate 
of desertification expansion on the fringes 
of the desertas being around2l0,000 ha per 
year. Given that China has approximately 
33.4 million ha of deserlification-prone 
lands, this means a present average annual 
desertification rate of 0.6%. 

However, some local studies even 
showed that the present annual rate of de-
sertifIcation was 1.3% in Kangbao County 
north of Beijing in Hebei Province, while in 
Fengning County it was 1.6%. 

USSR 
The annual desertification rate in cer-

tain districts of Kalmykia north-west of the 
Caspian Sea was recently estimated as high 
as 10%; in other areas it varied between 
I .5%-5.4%, 

The desert growth around the diying 
Aral Sea wasestimated atabout 100,000 ha 
per year during the last 25 years, which 
gives an average annual desertification rate 
of4%. With the sameannual rate of about 
4%, desertification is expanding on the 
adjoining rangclands, greatly reducing their 
productivity. 

Syria 
An areaof some500,000 ha in the Anti-

Lebanon Range north of Damascus was 
studied recently to assess the changes in 
land and land-use patterns from 1958 to 
1982. IL was found that the area of rocky 
shrub land and bare skeletal land has in-
creased from50,000haor 10% to 80,000 ha 
or 16%. This givesa presentaverage annual  

raieofdesertificaiion ofO.25 % for this area. 

Yemen 
Existing statistics show thatthe average 

annual rate of cultivated land abandonment 
due to soil degradation has increased from 
0.6% in 1970-1980toabout7.0% in 1980-
1984. 

Sahel 
According to a recent (1989) publica-

tiOn (Le Sahel en Lulle co,ure la 
Ddscrüflcation: Lecojs d'Expériences) of 
the results of a co-operative study in the 
western part of the Sudano-Sahelian region 
conducted jointly byComitélnter-Etats de 
LutteContre la S&heresseau Sahel (CILSS) 
and Programme Allemand CILSS (PAC), 
in the southern parts of Mauritania, Mali 
and Niger between 1961 and 1987, the 
desertification rate was around 2million ha 
per year. 

The national case studies show very 
large variations in the annual rateof desert-
ificalion in different parts of the world, 
ranging from 0.1% to 10.0%(ie,a hundred 
times greater in some areas). The main 
conclusion is: the more and an area, the 
higher its rate of desertification. If we 
assume, on the basis of the above ease  

studies, that the annual rate of desertifica-
tion isabout 10% inarid lands, 1%in semi-
arid lands and 0.1% indrysub-humid lands, 
then calculations for the present annual 
increase in lands affected by desertification 
will be: 156.9 million ha inaridareas,23.05 
million ha in semi-arid areas and 1.3 mil-
lion ha in dry sub-humid areas, making a 
total of 181.2 million ha throughout the 
drylands of the world. This will give an 
average rate of current desertificacion 
progress of 3.5% per year. Further studies 
on the basis of the global monitoring sys-
tem are needed to obtain more precise data. 

Desertification costs: 
damage and 

rehabilitation 
There is no methodology to estimate accu-
rately the total economic loss due to deser-
Lification as there are too many unaccount-
able losses involved, particularly off-site 
and social losses. Direct on-site losses can 
be calculated more or less reliably taking 
into accountan estimated loss in productive 
capacity (income foregone) due to land 
degradation in different land use systems. 
Thiscan roughly becalculated based on the 
experiences of several countries with 
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Table 6: Annual average income foregone 
(in millions of US$) 

Irrigated 	Rainfed 
Continent land 	cropland Rangeland Total 

Africa 475 	1,855 6,966 9296 
Asia 7,953 	4,647 6,313 20913 
Australia 63 	544 2,529 3136 
Europe 474 	450 564 1488 
N. America 1,465 	441 2.878 4784 
S. America 355 	252 2,084 2691 

Total 10,785 	8,169 23,234 42308 

varying economic situations. 
In 1977, UNCOE) calculated that the 

process of desertification made a signifi-
cant contribution to land degradation 
throughout the drylands of the world and 
that the subsequent losses in productive 
capacity (income foregone) amounted to 
nearly US $26 billion per year. It was 
further estimated in 1980 that the cost of not 
stopping land degradation in drylancis over 
the next 20 years was around US $520 
billion, excluding the price of suffering of 
the millions of affected people. 

The following basic figures for the 
average yearly income foregone due to 
desertification were assumed forthe present 
assessment, at 1990 prices: 

US $250 per hectareof irrigated land at 
least moderately degraded; 

US $38 per hectare of rainfed cropland 
at least moderately degraded: 

US$7 per hectare of rangeland at least 
moderately degraded. 

Based on these figures and taking into 
account the total areas affected by degrada-
tion in each of the land use categoncs (see 
table 5) table 6 shows the annual average 
income foregone due to land degradation: 

Naturally, this global direct annual loss 
(income foregone) of US $42.3 billion is a 
very rough average estimate as the actual 
figures vary greatly from country to coun-
try and from continent to COnLinenL This 
figure just gives an idea of the magnitude of 
the loss involved. Italsoshowsthatthccost 
of inaction over the next 20 years will be 
around US $850 billion as compared with 
the earlier estimate of US $520 billion. 

However, the inter-continental compari-
son gives an idea of the differences between 
various regions of the world. The major 
loss appears to occur in Asia since this is the 
largest area affected; then follows Africa; 
Europe appears to lose the least amount. 

With regard to different land use sys-
tems, the major loss occurs due to degrada-
tion of global rangeland because of the 
enormously large area which is affected. 
Global losses in irrigated land and reinled 
cropland are more or less the same. How-
ever, large differences exist between conti-
nents and, of course, between individual 
countries. 

lithe 1980 figureis takenas the lowest 
estimateand the 1991 figureas the highest, 
both being rather conservative, then the 
calculations show that global inability to  

combat descriiflcation during the fourteen 
years from 1978 to 1991 has already cost 
the world some US 5300-600 billion in 
income foregone alone. 

Presently, there is not even a rough 
estimate available of off-site indirect eco-
nomic losses due to desertification. Some 
studies suggest that it might be 2-3 or even 
upto 10 times higher than the direct on-site 
losses. Thisquestionshouldbemoreexten.-
sively studied and, of course, site-specifi-
cally, since the differences between various 
ecological and socio-economic situations 
throughout the world do not permit any 
generalization in this respect. 

Action to combat desertification is in-
separable from action to develop resources 
and management in drylands. Schemes 
that aim to arrestdcgradation of ran gelands, 
rainfed and irrigated croplands, to stabilize 
sand dunes,establish Iarge-scalegrecn belts, 
introduce soil and water conservation sys-
tems in resource management, or to reclaim 
new areas for productive use are apt to be 
costly. lnthemajorityofdevelopingcoun-
tries that are fully or partly dependent on 
their dryland resource base and have accu-
mulated problems of poverty and under-
development, costs will be higher. In terms 
of market values rehabilitation projects are 
generally non-competitive, especially when 
compared with prevalent rates of interest. 
Investments in land rehabilitation projects 
commonly do not pay well financially, but 
their social and humanitarian values as a 
means of ensuring food security and 
participation in production are immense. 

It is assumed that it is worth rehabilitat-
ing all degraded irrigated land (43 million 
ha). However,only7O%ofaffectedrainfed  

croptand (151 million ha), and only 50% of 
deserrified rangeland (1,667 million ha out 
of 3,333 million ha) can justify the cost of 
rehabilitation. This is because the remain-
ing land in both categories is in areas too dry 
for good yields, or has soils too sandy and 
shallow, and is therefore only marginally 
productive. 

It is further assumed that drylands that 
are not affected or only slightly affected by 
desertiuicaiion would require measures di-
rected to prevent land degradation an cf sus-
tain the land's productivity. Moderately 
affected land would require certain addi-
tional corrective measures, such as provi-
sion of adequate drainage in irrigated 
croplands. Drylands which arc severely or 
very severely degraded need serious efforts 
fortheirrehahilitationand return toproduc-
nyc use. In different land use systems the 
costs of preventative, corrective and reha-
bilitation measures will be quite different, 
as will the costs in different ecological and 
socio-economic situations in various coun-
tries of the world. 

Table 7 shows the global average in-
dicative figures for thecosisofdirectanii-
desertification measures in different land 
use systems and for various degrees of land 
degradation. These figures were obtained 
on the basis of an analysis of large numbers 
of relevant projects in different parts of the 
world. 

Taking into account the above costs 
(table 7) and the relevant figures for the 
world status of desertification (table 5), 
costs of direct anti-desertification meas-
ures, which should be considered as show-
ing only an order of magnitude for the 
world as a whole, are shown in table 8. 
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Compared with the 1980s estimate of 
US$90 billion,orUS S4.5 billion a year for 
a 20-year programme, the present estimate 
of US $ 171-363 billion, or US $8.6-18.2 
billion per year forcorrecuve and rehabili-
tation measures in drylands affected by 
desertification at least moderately is three 
to four times higher. This is due to more 
accurate land degradation assessments in 
1991 and the increase in world prices and 
costs of land reclamation. No similar com-
parison can be made for the cost of pre-
ventative measures in drylandsas it was not 
calculated in the 1980 studies. 

The global indicative sums and aver-
ages for anti.-deseriificalion measures over 
a 20-year period are compared in table 9. 

From table 9, the following simplecosij 
benefit ratios can be calculated: 1:2.5 for 
irrigated croplands, 1:1.5 for rainfed 
croplands, 1:3.5 for rangelands, and 1:2.5 
for the whole anti-desertificarion campaign 
in the drylands. it would be misleading, 
however, to use these figures as accurate 
guiding points for an economic evaluation 
of the Plan of Action to Combat Desertifi-
cation (PACD) because the time profiles of 
costs and benefits are different. This is 
because anti-desertification programmes 
havealong gestation period and benefits do 
not appear until many years after. There-
fore the above global calculations provide 
only a general picture of the order of mag-
nitudc: accurate economic cost/benefit 
analyses should be made si te-speci f ic on a 
coun try- by-coun try basis in order to obtain 
meaningful operational estimates. 

The global costs of direct preventative, 
corrective and rehabilitation anti-desertifi-
cation measures should be divided between 
the 18 industrialized and other countries 
which need no financial assistance and the 
81 developing countries which need 
external assistance to implement their 
programmes to combat desertification (see 
table 10). 

The majority of developing countries 
affected by deseriiEication are the poorest 
countries in the world, including those that 
are least developed with very weak econo-
mies and are overburdened with persistent 
poverty and growing foreign debts. It may 
thusbe assumed that, in order to implement 
anti-desertiuication preventative, corrective 
and rehabilitation measures in 81 develop-
ing countries aLa total cost of US $1 19-292 
billion within 20 years, some 50% of the 

Table 7: Global average indicative figures for the costs 
of direct anti-desertification measures in difterent land use 

systems* 

	

US $ per ha 	US $ per ha 	US $ per ha 
Degree of land 	Irrigated 	Rainfed 	Rangelands 
degradation 	 lands 	croplands 

Slight to none 	 100-300 	 50-150 	5-15 
Mode rate 	 500-1 .500 	100-300 	10-30 
Severe 	 2,000-4000 	500-1 500 	40-60 
Very severe 	3,000-5000 	2,000-4,000 	 3-7 

Measures do not include insurance against recurrent drought. The rangeol cost for each land use system 
is mostly determined by the s ecificy of local natural and socio-econornic conditions at the site at every 
partic1Jlar project and not by the tact that it is implemented ether in a developed or in a developing eoutry 
or in any specic continent; there are certain extremely low and extremely high costs in some instances 
throughout the world but they are excluded from these global average ranges. 

Table 8: Global costs of direct anti-desertification 
measures (billions of US $) 

Preventive Corrective Rehabilitation Total 
measures measures measures 

lrrigated lands 10-31 17-50 21-41 48-122 
IRainfed croplands 12-36 18-55 22-59 53-150 
Rangelands 6-15 13-38 80-120 99-1 76 
Total drylands 28-85 48-143 123-220 200-448 
Per one year for a 
20-year programme 1,4-4.2 2.4-7.2 6.2-11.0 10-22.4 

Table 9: Comparison of global indicative sums and 
averages (in billion US $) for annual losses and 

prevention/correction/rehabilitation costs 

Annual 	Annual 	Annual 	Annuaf Total 
Income 	cost of 	cost of 	cost of annual 

foregone 	pre- 	corrective 	rehabill- cost at 
due to 	ventive 	measures 	tatlon all 

desertificalion 	measures 	 measures measures 

Irrigated lands 	10.8 	0.5-1.6 	0.9-2.5 	1.1-3.0 2.4-6.1 
Flainfed croplands 	8,2 	0.6-1.8 	0.9-2.8 	1.1-10 2.7-75 
Rangelands 	 23.3 	0.3-0.9 	03-1.9 	2.0-6.0 5.0-8.8 
Total drylands 	423 	1.4-4.2 	2.4-7.2 	6.2-11.0 10.0-22.4 

cost could at least be covered by the coun-  respect: some will requireonly 10%exter-
tries themselves while the other 50% needs nal assistance, while others might demand 
to he provided through external assistance. almost 90%. Table 11 gives a summary of 
Naturally, there will be a great difference these calculations on a yearly basis. 
between individual countries in this 
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Unable to survive with scarce land and water resources, they are often forced to migrate in search of relief and refuge. But the influx 
of these environmental refugees can put enormous pressure on the economy and stability of societies immediately outside the area of 
deserfi cation, exacerbating political differences and leading in some cases to civil strife. 
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Table 10: Estimated global costs of direct preventative, 
corrective and rehabilitation anti-desertifi cation measures 

over a 20-year period 

Preven talive Corrective Rehabilitation Total 
measures measures measures cost 

Billion US$ Billion USS Billion USS Billion 115$ 

Irrigated lands - total 10-31 17-50 21-41 48-122 
industrialized countes 4-13 7-20 7-14 2040 
developing countries 6-18 10-30 14-27 28-82 

Rainied croplands - total 12-36 18-55 22-59 52-150 
industrialized countries 5-14 7-24 8-18 20-34 
developing countries 7-22 11-31 14-41 32-116 

Rangelands - total 6-18 13-38 80-120 99-176 
industrialized countries 3-9 6-14 33-48 39-82 
developing countries 3-9 7-24 47-72 60-94 

World drylands - total 28-85 48-143 123-220 199448 
industrialized countries 12-36 20-58 48-80 80-156 
developIng countries 16-49 28-85 75-140 119-292 

Table 11: Annual cost of preventative, corrective and 
rehabilitation measures for developing and 

industrialized countries 

Preventative 	Corrective 	RehabIlitation Total 
measures 	measures 	measures Billion US$ 

Billion US$ 	Billion US$ 	Billion US$ 

Total global cost 1.4-4.2 	2.4-7.2 	6.2-11.0 10.0-22.4 

Cost to 18 countries 
not requiring external 
assistance 0.6-18 	1.0-10 	2.4-3,0 4.0-7.8 

Cost to 81 countries 
requiring external 
assistance 0.8-2.4 	1.442 	3.8-8.0 6.0-14.6 

Table 11 indicates only the costs of 
direct aiui-desertificauon measures (pre-
ventative, corrective and rehabilitative). 
Support measures were not costed because 
of great differences between the countries 
concerned. These costs are to be borne 
almost totally by the countries themseJves 
as theyconcern theappropriateadministra-
Live, legislative, economic and policy ad-
justmentsas well as education, training and 
extension. In any case, it is advisable to 
bear in mind that the totalcostof combating 
desertification, including the cost of full 
implementation of the recommendations of 
the PACt) and to ensure sustainable devel-
opment of drylands will be several times 
higherthan theabove figures ofdirectcosts. 
The ratios between direct and indirect costs 
varyfrom 1:4to1:10andaremoreorless 
common in the implementation of the ma-
jority of World Bank, International Fund 
for Agricultural Development (IFAD) or 
UN Food and Agriculture Organisation 
large-scale projects concerned with land 
development and rehabilitation. 

Conclusion 
The global assessmentcarriedoutby UNEP 
in 1990-1991 shows that desertification 
continues to spread and intensify despite 
efforts undertaken during 14 years of im-
plementing thePACDsince DESCON. The 
inevitable conclusion is thaitheefforts were 
too modest and grossly inadequate to be 
effective. There is no evidence that the 
Situation has improved appreciably any-
where in the world although there is some 
local success in rehabilitating degraded land 
and protecting itfrcni further deterioration. 
It means that the world community has to 
intensify its efforts to stop desertification 
and to reclaim desertified lands for 
productive utilization. 
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Worldwide 
Manifestations 
Desertification is a noticeable environmen-
tal menace in the diy]aruis of the world 
which make up around 40% of the land 
surface. It manifests itself in different forms 
and causes varied degrees of damage. We 
shall consider a number of examples 
based on recent surveys before we present 
an ecological and economic analysis of 
the problem. The examples show the 
very different facets of ecological degrad-
ation that are grouped under the term 
desertification. 

USA 
A report on Desertfication of the United 
States by the Council of Environmental 
Quality (Sheridan, 1981) surveys various 

forms of degradation of land and water 
resources in the so-called Arid West which 
at present accounts for about 20% of the 
national total of agricultural output. The 
report concludes: Desertification in the arid 
Unitedstatesisfla grant. Groundwarersup-
plies beneath vast stretches of land are 
dropping precipitously. Whole river sys-
tents have dried up; others are choked with 
sediment washedfrom denuded land. Hun-
dreds of thousands of acres of previously 
irrigated croplands have been abandoned 
to wind and weeds. Saits are building up 
steadily in some of the nation's most pro-
ductive irrigated soils. Several million 
acresofnat uralgrassland are asaresultof 
cultivation or overgrazing, eroding at un-
naturally high rates. Soils from the Great 
Plains are ending up in the Atlantic Ocean. 
All total, about 225 million acres of land in 
the United States are undergoing severe 
desert fication. 

As for the future, the report notes thac 
The long-term prospects for increased 
production for US and land agriculture 
look unpromising. The rich San Joaquin 
Valley isaiready losing about 14,000 acres 
ofprime farmland per year to urbanization 
and could eventually lose 2 million acres to 
salinization. Increased salinity of the Colo-
rado River could limit crop output in such 
highly productive areas as the Imperial 
Valley. Economic projections in Arizona 
indicate a major shrinkage in cropland 
acreage over the next 30 years. On the 
High Plains of Texas, crop production is  

expected to decline between 1985 and 2000 
because of the depletion of the Ogallala 
Aquifer. And, certainly, the end is in sight 
for irrigation-dependent increased grain 
yields from western Kansas and Nebraska 
as their water tables continue to drop. 

USSR 
Rozanov (1990) reviewed the extensive 
surveysofdesertification in variouspartsof 
and and semi-arid territories in the USSR. 
In Kalmylda region shifting sands covered 
500,000 ha in 1989. The main cause is the 
overstocking of pastures of low carrying 
capacity. In and Turkmenia, the largest 
land resources are pastures. Thousands of 
tube wells (water points) were constructed 
between 1981 and 1986. A survey in 1988 
showed that circles of land around 3,500 
wells were completely devegetated (each 
circle 15-2 km in diameter) resulting from 
overgrazing, trampling and fuel gathering. 
Almost 1 million ha had been lost and some 
2.7 million ha of pasture required rehabili-
tation. The second problem in Turkmcnia 
is soil salinization and waterlogging. Aeiial 
surveys showed 10.7 million ha of water-
logged lands on the sides of the Karakum 
canal. 

Khanri ec al (1988) provide the follow-
ing estimates ofdesertificaiion affected ter-
ritories in the USSR Middle Asia region 
(Survey of the Plains of Turkmenia, 
Uzbekistan and Southern Kazakhstan, 
1988): 
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millionhã 
degradation of vegetation 

by overgra2ing 	 . 66.4 
degradation of vegetation 

by undergrazing............................0.4 
partial desertification 

around wells ...............................10.2 
wind erosion ......................................5.9 
salinization of irrigated lands .............2.1 
technogenic deserlification ...............11.6 
salinization caused by 

sea level drop ...............................9.5 
water erosion......................................1.2 
Total ..............................................107.3 

The area affected represents about 60% 
of the territories surveyed; almost all the 
remaining 40% is true desert. 

In Sudan nearly 97 million he ci ares of rangelands have been affected by desertification. 
Photo: UNEPIDan Stiles China 

Extensive studies on desertification were 
carried out in China (Zhu Zhenda et at, 
1988). A desertification map of China at a 
scale of 1:4 million is being published and 
several experimental maps (larger scale) 
are available. According to these studies, 
334,000 km 2 are already dcsertified. Shift-
ing sand is a prominent issue: 42.2% of 
deserti fled land is classified as sandy steppe 
and 52.3% as re-activated sand dunes and 
shifting sands. 

The Chinese studies classify the causes 
of desertiflcation as follows: 

over-cultivation at 
marginal steppe land ...............25.4% 

collection of fuelwood ..... .. ........... 31.8% 
sand dune encroachment.................5.3% 
misuse of water resources, 

destruction of vegetation, 
technical problems ..................37.5% 

India 
ICARJCAZRI (1988) assesses that out of a 
total area of 231,000 km 2  of Western 
Rajas than: 

desertifledarca ...... 	 290krn 2  4.35% 
at high risk.............135,292 km 2  63.26% 
at medium risk ......... 67,400km 2  31.51% 
at slight risk...............1,900 km 2  0.80% 

Singh (1989) estimates that out of the 
total area of India (328.6 million ha), about 
53% of land is subject to various forms of 
land degradation: 

million ha 
areas subjectto water erosion .........111.3 
areas subject to wind erosion............38.7 
areas degraded 

through: 
waterlogging ................................6.0 
alkalinization ................................2.5 
salinization ...................................5.5 
ravines & gullies ........................3.97 
shifting cultivation. ..................... 4.36 
ravine processes 

& torrent ................ ............ ...2.73 
Totnlarca(53%) ..........................175.06 

Africa 
The desertification menace to the continent 
of Africa is well known. The prolonged 
drought that brought catastrophic losses of 
land and livestock resources during 1968-  
1986 induced the UN General Assembly, 
the UN system of agencies and programmes 
and the international community to mobi-
lize considerable resources of relief and 
assistance to aid the bedeviled continent. 

National surveys show widespread land 
degradation, In Sudan, desertitication af-
fects 1.6 million ha of irrigated farmlands 
(94.1% of total), 8.8 million ha of rainfed 
croplands (2.2% of total), and nearly 97 
million ha of rangelands. In the northern 
and north-eastern regions of Nigeria, 12.5 
million ha are subject to ecological degra-
dation. A recent study in six countries of 
Southern Africa (Darkoh, 1989) showed a 
highly significant increase in desertifica-
lion since 1977 in Lesotho. The increase in 

Botswana, Madagascar, Tanzania, Zambia 
and Zimbabwe was less severe, but it was 
noted. 

Australia 
Surveys of land degradation in Australia 
(Wood. 1983; Chartres, 1987) divide the 
continent into a non-arid part (annual rain-
fall more than 500 mm) and an and part 
(annual rainfall less than 500 mm). In the 
non-arid part (total area 1.8 million km 2), 
757,000 km 2  (42%) show degradation due 
to: 

water soil erosion .......................577,000 
wind soil erosion ..........................55,000 
vegetation degradation .................92,000 
sa]inization of soil ........................19,000 
other forms ................. ..... ............. 14,000 
55% of the non-arid lands show no recog.-
nizable degradation. 

In the and part (total area 3.35 million 
kin2) 55% show degradation (desertilica-
lion) manifested as: 

vegetation degradation 
(little soil erosion)................. 950,000 

vegetation degradation 
(some soil erosion) ............... 467,000 

vegetation degradation 
(substantial 
or severe soil erosion) ........... 432,000 

salinization ..................................... 1,000 
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Desertfi cation and Drought: An Ecological and Economic Analysis 

Ecological Analysis: The 
Processes and Results of : 
Desertif.catioii 

- 

- - :—. - 

- 	
± 	 iI As with other forms ofliahiLudcgrathitioil, 

desertification may be studied and 
monitored as a process of ecological rebo-
gression with a sequence of phases, or be 
described and recorded as the cumulative 
result (manifestation) of the process. 
Whether we consider the process or its 
manifestation, the most pertinent symp-
toms relate to reduction of economic 
productivity and hence depreciation of the 
market-value of land. Manifestations 
include: 

• reduction or failure of v]I in 
irrigated or rainfed farmland. 

• reduction of biomass produccd by  
rangeland and consequent deple- 
tion of feed material available to 
livestock; 

• reduction of available wood 
biomass, and consequent extension 
of the distance to be travelled to 
obtain fuelwood; 

• reduction of available water due to 
subsidence of river flow or 
groundwater resources; 

• encroachment of sand bodies that 
may overwhelm productive land, 
settlements or infrastructures; 

• disruption to society due to deterio- 
ration of life-support systems and 
the society's consequent need for 
outside help (relief aid) or for its 
people to seek haven elsewhere 
(environmental refugees). 

Thesymptoms ofthisecological degrad-
ation are varied. Deterioration of irrigated 
farmland is often related to the build-up of 
the water table near the soil surface 
(waterlogging), primarily due to an imbal-
ance between irrigation and drainage 
systems. Salinization, which builds layers 
of salt-rich crusts at soil sub-surface or 
surface, may result from waterlogging, 
low-quality irrigation water or intrusion of 
subsurface saltwater. Other chemical 
changes, such as alkalinization, may fol-
low. Deterioration of rainfed farmland is 
often manifested as soil erosion, loss of 
organic mailer and nutrients, compaction 
andcrust formation, and extensive invasion 
of weeds including noxious parasites, etc. 

Symptomsof degradation ofrangelands 

include: reduction of bioproductivity, 
invasion of(ie, replacement by) non-palat-
able species including succulentsand thorn-
bushes, soil erosion, poorer livestock, etc. 

Similar degradation may occur in all 
climatic zones of the world but the result is 
not the same for every zone. In the drylands 
the final stage is a desert-like landscape; in 
regions of wetter climate the ecological 
degradation of, for example, oak forests in 
southern Europe, may result in scrublands 
of the maquis and garrigue types; in tropi-
cal woodlands ecological degradation may 
end in a savanna-like grassland. We noted  

in the aforementioned survey of land degrad-
ation in Australia that land degradation in 
non-arid areas was mostly manifested as 
soil erosion, whereas in and areas degrada-
tion affected vegetation with or without soil 
erosion. 

Causes 
The causes of these various forms of eco-
logical degradation relate to a combination 
of excessive human exploitation that over-
steps the natural carrying capacity of the 
land resource system and the inherent 
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ecological fragility of the land resource 
system. This exploitation is in the form of 
three principal land use operations in 
drylands: irrigated farming, rainfed agri-
culture and pastoralism. Other vegetation-
related uses include wood cutting, collect-
ing special plants for their medicinal and 
other uses, etc. To these we may add 
hunting game animals, etc. 

Excessive human pressures on resource 
ecosystems relate to the: 

* increase in human numbers and 
escalation of human needs; 

* socio-political processes that bring 
pressures on rural communities for 
orienting their production towards 
national and international markets; 

* socio-economic processes that 
reduce the market value of rural 
products and escalate the prices of 
goods needed by rural people; and 

* processes of national development, 
especially programmes for faim-
land expansion for production of 
cash crops, that exacerbate conflicts 
over land and water use and often 
reduce areas available to margi-
nalised communities. 

Definitions of 
Desertification 
Odingo (1990) and Rozanov (1990) re-
viewed various literal definitions of the 
term deserfi cation. AConsuftative Meet-
ing on the Assessment of Deserlification 
(UNEP, Nairobi, February 1990) adopted 
the following definition: 

Desercfication is land degradation in 
arid, semi-arid and dry sub-humid areas 
resulting from adverse human impact. 

Webb (1987) quotes the following defi-
nition of land degradation: 

land degradation is a change in the 
state of the terrestrial component ofglobal 
ecosystems that threatens I1wnan welfare 
now and/or inthefuture. 

Land degradation/desertification is a 
broader concept than soil degradation since 
itdeals with thewhole ecosystem in which 
soilisjustoneofthecomponents. In many 
instances of desertifucation (eg, reduction 
of range productivity due to invasion of 
thonibush, a widespread form of range deg-
redation in USA, South Africa and Aus-
tralia), degradation of vegetation may not 
be associated with soil degradation. 

Deserlificalion is often confused with 
drought. Although they are both prevalent 
in dry lands and appear to cause similar sorts 
of damage, they are two entirely distinct 
phenomena. Desertilication is a process of 
ecological degradation of dryland resource 
systems that is slow and insidious. It is 
caused by a combination of the inherenL 
ecological fragility of the land and water 
resources that form the life-support sys-
tems of dryland societies, and the subse-
quent pressure put on these resources 
through overuse by these societies Like 
other forms of degradation, desertification 
is induced by mismanagement so better 
control of land and water resources isoneof 
the most effective corrective measures. 

Recurrent drought is one of the causes 
of the inherent fragility of the resource 
system. But drought is a natural hazard 
caused by rainfall failure which is itself a 
characterisricofdrylandcimate. Incidences 
of drought are irregular and unpredictable 
and the damage caused is sudden and often 
dramatic. This means that drought should 
be managed like other recurrent hazards of 
nature - by instiu.iting insurance mecha-
nisms which would enable socieLies and 
their resource base to survive spells of 
drought. 

We shall refer to cases of management 
of drought and of management of desertifi-
cation to show their differences. 

Impacts of 
Desertification 
Like all major ecological changes, deserti-
lication may have impacts at three levels: 
on-site, off-site and global. 

On-site impacts relate to changes in: 
* plantgrowth(reductionofstaruiing 

biomass, replacement changes, re-
duction of primary productivity, 
extermination of certain species or 
populations, etc); 

* animal life(reductionofpopulations 
of wild animals including soil fauna, 
degradation of livestock, eEc); and 

* surface deposits (soil erosion, loss 
of organic matter, salinization, 
crusting, ete). 

These changes often cause changes to 
the microclimate and add to the dustloadof 
the atmosphere. 

Societies dependent on land product-
ivity are hard-hit as their life-support sys- 

tern deteriorates. They may, under fortu-
nate conditions, change to some other life-
support system - as did the coastal land 
pastoralists in.Somalia who became fisher-
men, or the nornadsof Eastern Sudan who 
settled in the Khashm-el-Girba irrigation 
scheme. But it is far more likely that they 
will move to new territories or to relief 
camps. 

Off-site impacts are many and varied, 
including: 

* Surfacedeposits thataretransported 
through water and wind erosion and 
pile sediments on downstream sites 
of productive lands, roads, railways 
and water reservoirs; 

* Suspended particulates (dust) that 
affect the health of livestock and 
people and reduce visibility: and 

* Salinized surfaces of deserted irri- 
gated fields become sources of salt 
particles and may be wind-carried 
to other productive farmlands. 

Dregne (1991) quotes one study on 
wind erosion in the State of New Mexico 
(USA) that concluded Qff-site  costs were 
about 45 limes greater than on-site costs. 

Another off-site impact is the forced 
movement of people who have to leave the 
land because their life-support system has 
deteriorated. These environmental refu-
gees bring menacing pressures to their host-
sites. This is currently one of the very 
serious environmental hazards on the Afri-
can continent and is one of the causes of 
political strife. 

On a global scale the impacts of desert-
ification relate to its effects on world food-
producing capacity, world bio-diversity 
and world climate. The loss or reduction 
in productivity of extensive areas 
would entail reduction in the world's food-
producing potential and create food deficits 
in menaced regions with subsequent 
impacts on world food reserves and food 
trade. 

Desertification entails the destruction 
of vegetation and diminutionofmanyplants 
and animal populations. It is an effective 
causeof loss ofspccies. Manycrops (wheat, 
barley, sorghum, millet, etc) and fodder 
species that form the backbone of world 
agriculture and pasture husbandry, have 
their origins in and and semi-and territories 
(Vavilov, 1949; Bangozxi, 1986). Hun-
dreds of wild plant species native to and 
lands are sources of valuable medicinal 
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materials (UNESCO, 1960). Loss of 
populations of these plants and their wild 
relatives would represent loss of valuable 
and irreplaceable genetic materials. The 
impact of desertification on loss of 
gerrnplasm resources may be, from an eco-
nomic point of view, no less severe than the 
fin pact of deforestation. 

The impact of desertificalion on cli-
mate is varied. First, deserts and desertified 
territories are sources of atmospheric dust 
that could act to modify the scattering and 
absorption of solar radiation in the atmos-
phere. Its effect on temperature would 
depend on the altitude at which it is borne. 
The climatic impact of suspended particulate 
substances in the atmosphere may be no 
less than that of many other pollutants 
(greenhouse gases). 

The impact. of impoverishment of plant 
cover on the ground surface energy budget 
and the adjoining air temperature has been 
the subject of many studies (Jackson and 

Idso, 1975; Balling, 1988, 199l;Schlesinger 
et a!, 1990, etc). Two processes are in-
volved: increased surface albedo and re-
duced removal of soil moisture by 
evapotranspiration. Balling's (1991) mea-
suremenr.s show a perceptible increase in 
ground surface temperature and in near-
surface atmospheric Eemperature as a con-
sequence of desertification. Regional and 
global impacts are discussed by Schlesinger 
el a! (1990). 

The extensive areas of non and low-
productive drylands (natural deserts and 
desertified lands, as well as other drylands, 
covering around 40% of the world land 
area) have little part in the global sinks of 
carbon dioxide. With the exception of 
hyper ariddeserts they represenis-paceavail-
able for programmes of afforestation and 
other forms of plant growth. The greening 
of these areas would enhance the global 
sinks for greenhouse gases. 

Management of 
Desertificat ion and 
Drought 
Kassas (1988) describes briefly two case 
studies from USA and Syria to illustrate the 
management processes that are likely to 
succeed inaddrcssingdesertificalion (over-
exploitation of the resources of a fragile 
system) and drought(natural recurrent haz-
ard). 

The USA Case Study 
- a desertification 
management package 

The histoty of USA and and semi-arid 
lands (Logan, 1961; National Science Foun-
dation, 1977; Warrick eta!, 1975) may be 
briefly described as follows. In the early 
1930s the Great Plains region of western 
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North America was menaced by drought. 
It became an extensive dust bowl; 
villages were overwhelmed by sand en-
croachment and deserted farms and ranches 
became common sights. Drought recurred 
in the 1950s but passed almost unnoticed 
(National Academy of Sciences, 1976). 
This raises two questions: What land-use 
practices prior to the 1930s caused the 
system to be so fragile and so seriously 
damaged by the 1930s drought? And what 
happened during 1930-1950 that enabled 
the system to withstand drought with little 
damage? 

It would be an oversimplification to 
argue(Malin, 1950) that thedustbowl was 
essentially the work of nature, caused by 
conditions of severe drought. It was: the 
use and misuse of the lands and waters: 
current uses andfactors promoting unwise 
uses; undesirable tendencies in land use 
and tenure; destructive effects on physical, 
vegetal, social systems, and even attitudes 
ofmind cont ri bating to misuse (The Future 
of the Great Plains, 1936; cited in White, 
1986), that left the resource ecosystem 
vulnerable to the destructive impacts of 
drought. How? 

In the late 1860s an influx of settlers, 
chiefly graziers, flowed westward to these 
poorly administered territories. For some 
50 years they practiced open ranging and 
during this long period of unrestricted graz-
ing the rangelands were subject to over-
stocking and little management. At the 
same time, uncontrolled intensive rainfed 
agricultural practices left the land open to 
wind and water erosion. By the 1930s the 
area was so vulnerable that it soon became 
a dust bowl. 

What happened in these territories be- 
tween 1930and 1950providesanexample 
of a package of corrective measures which 
can be briefly summarized as follows: 

* Federal land policy. A national 
conference on land use established 
the National Land-use Planning 
Committee of the National Re-
sources Board. The committee es-
timated that more than 6.5 nillion 
acres of the Great Plains had to be 
returned to grass and that some 
16,000 farmers should be relocated. 
The kind of project envisaged in-
cluded the Southern Otero Project, 
where 15,500 sheep grazed on pas-
tures sufficient for only 4,000 head. 

Policy-makers were determ med that 
the carrying capacity should not 
jeopardize the grass during drought 
(Hurt, 1986). 
The Taylor Grazing Act of 1934. 
This Act set in operation the recom-
mendations made by the John 
Wesley Powell Commission (1879) 
55yearsearlier. ltextendedthearea 
of a homestead unit and established 
federal control over numbers ofani-
mals and overland use according to 
land suitability. Under what be-
came the Bureau of Land Manage-
ment, measures of soil conservation 
and balance with carrying capacity 
were implementedJn 1934 the first 
national survey was made to assess 
the severity of the erosion problem 
in the United States. In 1935 legis-
lation established the Soil Conser-
vation Service, a federal agency, 
as a part of the Department of 
Agriculture. 
Federalfinancial support. Federal 
monies were set aside forecological 
restoration efforts, programmes of 
farm price support, rural relief and 
public works. The programme was 
designed topromotcextensiveadop-
lion of conservation measures by 
land owners on a cost-sharing basis 
with government, whereby thcgov-
ernment may pay as much as 80 per 
cent of the cost of some measures 
(Warrick eta!, 1975). MorethanS2 
billion was speniby New Deal agen-
cies in the 1930s to keep the plains 
farmers inbusiness (Worster, 1986). 
In the years 1935-1975 some $15 
billion of federal funds were spent 
on conservation, rehabilitation and 
subsidies. 
Transportation. The railway lines 
were extended into the and lands 
and the highways and trucks fol-
lowed. These provided a means to 
transport livestock from summer 
ranges to winter ranges and to mar-
kets. The cross-country Irans-
humance became mechanized. 
Caule breeds. The hardy longhorn 
cattle that were well adapted to 
long-distance travel were gradually 
replaced by less hardy but better 
quality breeds such as Hereford, 
Brahman and Shorthorn. 

Fencing. The widespread use of 
cattle fencing allowed ecologically-
sound range management, includ-
ing deferred grazing and rotation 
grazing. 
Water availability. Mechanical in-
novations provided improved well-
pumps and well-drilling equipment 
that allowed tapping of aquifers at 
great depth. Stock watering facili-
ties, miles of pipelines and large 
storage tanks became common fea-
teres. 
Water management. Large-scale 
water-management projects in-
cluded the establishment of several 
dams (eg, Grand Coulee, Boulder 
and Shasta). These provided irriga-
tion for extensive farmlands and 
allowed for production of fodder 
and feed materials under irrigation. 
Irrigated familand became an inte-
grated part of the livestock-range 
industry. 

* Ecology. New sciences of applied 
ecology (soil conservation, range 
management, etc) were developed 
and, through effective exlension 
services, farmers and graziers were 
provided with advice and vocational 
training. 

This management packet isa combina-
tion of: government control (legal insti-u-
ments), government assistance (including 
federal funds) and guidance (land-use poli-
cies), national development schemes (rail-
ways, roads, reservoirs), advancements in 
science and technology and its application, 
development of natural resources within 
the framework of an ecologically-sound 
land use policy, and integration of various 
uses. Together the actions provided for the 
sustainable use of land resources, promoted 
the capacity of the resource ecosystem to 
withstand the inevitable spells of drought 
and ensured positive participation of local 
people. But some fear that the efficacy of 
this operation has recently been relaxed and 
that a future drought may cause serious 
damage (Crosson & Stout, 1983). 

The Syria Case Study - 

nrnnagement of drought 

Sa is a Mediterranean basin country 
withatotalareaof 185,400km 2. Rainfallis 
plentiful in the coastal belt (600-1,000mm 
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Salt-rich crusts which build upat soil sub-surface orsurface level are the result ofwaterlogging, low qualityirrigation water, orintrusion 
ofsub-surface saltwater. Salts are building up steadilyinsome ofthe USA's mostproductive irrigated soils. The richSanfoaquim Valley 
could eventually loose 2 million acres to salinization. Photo. FAO 

per year) and the western highlands (more 
than 1,000mm peryear), but is much lower 
in the inland expanses toward the Turkish, 
Iraqi and Jordanian borders. The semi-arid 
temtoiies (100-400mm ofrainfallperyear) 
coversome90percent(167,000krn2)of the 
country. Traditionally, land use was based 
on common land that was open for free 
grazing of flocks, mainly sheep. 

A series of drought yearsbe.ween 1956-
1965 caused the loss of close to 50 per cent 
of the total sheep population (Draz, 1978; 
Syrian government, 1977). The following 
are numbers of sheep in Syria for those 10 
years: 

1956 5,042,000 1961 2,901,000 
1957 5,466,000 1962 3,223,000 
1958 5,912,000 1963 3,926,000 
1959 4,751,000 1964 4,753,000 
1960 3,649,000 1965 5,373,000 

In lean and subsequent years, relief and 
aid were provided by international organi-
zations (mainly the Food and Agriculture 
Organisation and the World Food Pro-
gramme and bilateral assistance). But it 
became evident that there was a need for a 
new approach with a national programme 
that went beyond relief and aimed to 
restructure the society-land relationship. 

Ecological surveys recognized a tradi-
tional system of hema (areas where grazing 
and cuuing were controlled - Dmz, 1965, 
1969; Klemme, 1965). lnthissystcm,gmss 
cutting was permitted by licence during 
specified periods; grazing was prohibited 
or, if allowed, the number of animals was 
controlled; land was reserved for beekeep-
ing, military camels and horses during 
periods of inactivity, and for pilgrims to 
leave their animals while on the hajji. This 
system was widespread throughout the 

Arabian Peninsula but was abandoned in 
recent decades. 

The new approach depended on acorn-
bination of reintroducing the heina reserve 
system, re-formulating claimed grazing 
rights of bedouin tribes under the control of 
bedouin cooperatives, and ecologically-
sound and socially accepted management 
operations. During 1967-1980 the follow-
ing operations were achieved: 

• Hema cooperatives. The first range 
cooperative was established in 1968. 
By 1979 there were 22 sheep and 
range cooperatives and 10 dairy 
cooperatives with hema areas total-
ling 15 million ha. 

• Sheep fanening cooperatives. By 
1980 there were 54 sheep fattening 
cooperatives, supported by a net-
work of feed warehouses which 
made feed available during droughL 
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• Cooperativefeedwarehouses. Total 
capacity of these warehouses was 
180,000 metric tons. 

• National Feed Revolving Fund 
(NFRF). This is the credit mecha-
nism for supporting the whole op-
eration. The fund received initial 
support from the government and 
some international sources: (It) has 
now (1978) grown to around US 
$4.5 million, mostly revolving in 
support ofvariousactivijies. .JsIFRF 
makesavailable to members ofpro-
ject cooperatives short-term loans 
for feed purchases and long-term 
loans for the construction of feed 
warehouses... World Bank Loan 
Agreement with the Syrian govern-
ment where US $11.5 million loan 
and collected interest rates, would 
go back to the NFRFf0r thefollow. 
ing year's operation. (Dra.z, 1978) 

• Government centres. The govern-
ment established a network of eight 
experimental, training and demon-
stration centres of range manage-
ment and sheep husbandry on 
120,000 ha of rangeland. Experi-
ments included range improvement 
(schemes such as reseeding and plan-
tation of palatable shrubs); training 
ofstaff extension services; and pio-
grammes for selecting and breeding 
sheep stock. 

* Restoration of water cisterns. Cis-
terns are underground chambers, 
dating from Roman times, which 
were designed to collect and store 
run-off water. Most of the Syrian 
cisterns had silted up during centu-
iies of neglect; 2,000 were cleared 
and restored. 

With this packetof measures the Syrian 
steppe rangetands, their livestock and their 
pastoralist communities are better able to 
withstand spells ofdrought. Theessenceof 
management here is insurance against 
natural hazard. 

Common Elements 
The issues involved in these two cases 

are different in the USA, the aim was to 
reclaim devastated territories and re-estab-
lish a system of sustainable development 
for land and water resources; in Syria, the 
aim was to provide a system of insurance 
that would enable the people, their live- 

stock and their land to withstand the 
hazards of drought and/or rainfall failure. 

However, although the aims were dif-
ferent, three equally important elements 
were common to both solutions: 

• application of new/appropriate 
technologies, 

• availability of additional funds, 
• societal and managerial 

re-structuring. 
Two factors ensured success to the two 

endeavours: politicaiwill as shown by both 
governments and positive public participa-
tion by thecommunities concerned. Wide-
ranging and effective extension services 
are essential for the latter. 

An Economic Analysis: 
general considerations 
Whether con sidered in their local (national) 
dimension or in their world-wide extent, 
the drylands (territories in the arid, semi-
aridanddry-subhumid regionsoftheworld) 
present a number of general features: 

• theycomprise morethan40%of the 
land surface of our planet; 

• they comprise areas that are ex-
iremely and (little or no rainfall) 
and broader areas with low (insuffi-
cient for permanent farming) rain-
fail which is often un-reliable; 

• they have considerablemsources of 
oil, minerals, etc; 

• theirclirnateisdry,sunnyandwarm; 
extensive drylands arecoastal lands; 

• they have land space available for 
non-agricultural uses (settlements, 
industrial centres and energy parks, 
etc). 

Sustainable development of the re-
sources of the drylands needs to encompass 
three considerations: 

* conservation of productive land 
(farmlands, pasturelands, etc) in 
order to prevent its ecological dete-
rioration. This may also include 
mechanisms for insurance against 
recurrent drought; 

* reclamation of desertified temto-
ries, ie, lands that were once 
productive but have now become 
non-productive; 

* development of all dryland re- 
sources for agricultural and non- 
agricultural uses. 

Sustainabledevelopment thatintegrates 

these three considerations will also set the 
drylands and their inhabitants on a par with 
other, more fortunate, parts of the country. 
Development of the drier parts of USA 
during recent decades (eg, the State of 
Arizona) proved that there are many les-
sons to be learned,particularly with regard 
to non-agricultural use of land resources. 

Land use world-wide comprises two 
principal categories: agricultural use and 
non-agricultural use. The latter seems eco-
nomically remunerative: urban, industrial, 
recreation, resorts, oil and mining centres, 
etc. But agricultural use has become tess 
and less economically viable. We may note 
that in the fertile lands of Western Europe, 
where highly productive technologies and 
management are used, agriculture has re-
mained dependent on economic subsidies 
throughout recent decades. 

Agricultural usesof land, includingpm-
gram mes ofdesertificatiori control and rec-
lamation of desertified land, cannot be ex-
pected to be economically remunerative in 
the short term. But in terms of stability and 
security for the immediately-affected popu-
lation, and the effects on regional security, 
world climate and biodiversity, the social 
dividends resulting from agricultural land 
use are surely positive. 

However, actions to combat desertifi-
cation and to develop dryland resources are 
still considered part of national responsi-
bilities, even though governments in devel-
oping countries prone to desertificat.ion do 
not seem capable of giving dryland pro-
grammes high priority in development ex-
penditure budgets. The reasons behind this 
are complex. Desertification reflects not 
only the inherent fragilityofparticularland 
resource systems but is also indicative of 
the pressures generated by growing 
populations, the increasing need for food 
and agricultural produce,economicgmwth, 
demands of trade and external debt, macro 
economic policies to support State objec-
tives and the myriad of other by-products 
generated by the development process. Al-
though domestic and external financing is 
made available for development, the same 
attention and urgency is not paid to the 
effects of development. 

The escalating pressures of high popu-
lation growth rates and increasing needs of 
individuals put pressure on land and gov-
ernment resources. Since the people most 
affected by desertification are typically the 
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poor and marginalised populations with 
limiLed access to political power, govern-
mcnt.s in developing countries have tended 
to magnify the costs of anti-cleserlification 
projects and to under-value their benefits 
and so these projects have been given low 
priority. Cash-flow problems at local level 
have further meant that many governments 
have been reluctant to initiate long-gesta-
tion, anti-desertificacion projects which may. 
at the same time, be of high risk and uncer-
tainty. But because the ultimate impact of 
desertificalion may transcend national 
boundaries and have a regional or even 
global impact, and because of the failure of 
most national economics to meet expendi-
tures to deal with management of drylands, 
international assistance is justified and 
should be forthcoming. 

This assistance seems particularly 
needed in two broad areas: transfer of tech-
nology and financing of programmes for 
sustainable development of dryland re-
sources. There is clearly a need for the 
global community to reconcile two con-
flicting claims: the desire for economic 
growth for a rapidly escalating population, 
including the legitimate aspirations of de-
veloping countries to provide for the basic 
human needs of their populations, and the 
equally strong desire to restore delicate 
planetarybalances andenvironmental qual-
ity by repairing the damage already af -
ilicted on the natural resource base. The 
reconciliation essentially depends upon in-
ternational cooperation based on a senseof 
a global interdependence and partnership. 

Technological Transfer 
This is a very broad field: overall, techno-
logy means tools and equipment, materials 

esticides, fertilizers, hormones,etc), meth-
ods of farming and husbandry, methods of 
management of farm operations, methods 
of marketing, etc. There is already avail-
able a considerable body of scientific infor -
mation and technological knowledge that 
could be applied in various ventures of 
dryland development. The fact that iLls not 
always applied is primarily due to the in-
abilityof local people effectively to assimi-
late the available knowledge and adapt it to 
theirown situations. misapplies to several 
innovative methods of irrigation and means 
for enhancing efficiency of water use, fer-
tilizers, soil conditioners and ameliorators, 
methods for soil conservation, planting  

shelter belts, sand stabilization, etc. The 
need here is to help countries to develop 
their indigenous science and technology 
capabilities, including training of techni-
cians and other personnel. 

Technological transformation in agri-
culture, transportation, energy, housing, etc, 
and the introduction of more benign tech-
nologies in dryland resource management 
may require economic incentives which 
may need external assistance. Assistance 
may also be needed in incorporating envi-
ronmental costs in dryland useprogramrnes. 

There isa third groupofprivately-owned 
technologies, including bio-engineered or-
ganisms, improved crop and fodder plants, 
improved livestock animals, innovative 
organisms to be used as bio-fertilizers or 
pestbiocontrols,etc.The international com-
munity should look carefully at the oppor -
tunities and challenges that agricultural 
studies are revealing about the prospects of 
far-reaching improvements to resource 
management that could be undertaken in 
developing countries with external assistance. 

Lack of indigenous capabilities is not 
theonly majorhurdle to technological trans-
formation and its transfer. The other major 
barrier is the lack of funds to overcome 
proprietary rights, royalty payments and 
the like, in the past, international support 
for the development and transfer of new 
technologies through research and devel-
opment funding achieved substantive 
results in medicines, computers, etc. A 
similar effort is needed, on a much larger 
scale, to maintain the productivity and 
resilience of land resource systems. 

One way to resolve some of these prob-
lems is through collective self reliance - ie, 
the establishment of regional mechanisms 
that can mobilize the resources of several 
countries. Cooperating countries may be 
able to gain access to technologies that 
would be otherwise difficult to obtain, as 
well as improved means for sustained use 
of dryland resources. The African Ministe-
rial Con ference on Environment (AMCEN, 
Cairo, 1985) designed a number of African 
networks of science and technology for 
purposes of assisting member countries. 
These networks are now operative with the 
assistance of UN bodies. 

Under the aegis of the Consultative 
Group on International Agricultural Re-
search, the international donor community 
established a world-wide network of  

international centres ofagriculture research. 
These centres have contributed to the ad-
vance of agriculture world-wide and have 
provided technical services to many coun-
tries. This success story of collaborative 
and fruitful action may inspire the world 
community to establish a similar world-
wide network of international centres of 
advanced science and technology in fields 
related todryland development and control 
of desertification. 

Cost of Corrective 

Measures 
The process of deseilification leads to a net 
reduction (or loss) of biological and eco-
nomic productivity of land resource sys-
tems and thus of their market value. In 
examining the impact of desertification at 
national, regional and global level, an eco-
nomic analysis is helpful in clarifying cer-
tain overriding considerations which should 
govern theavailabiityofexternal resources. 

First, the heavy damage inflicted by 
deserufication at local and national level 
cannot be adequately redressed without 
international assistance. 

Second, the impact is such that the 
desertification-prone country cannot be 
asked to bear the full cost of redress, espe-
cially since the balance of benefits is not 
only with the country concerned but with 
the international community. The cost-
benefit ratiomaybechangedand theproject 
made viable if the international community 
makes a substantial contribution to the cost 
of the project programme. 

Thiscould beachieved in partby, thirdly, 
identifying a substantial advantage to the 
international community of implementing 
anti-desertification programmes - eg, glo-
bal food security. 

Fourth, management of desertified lands 
could be improved and lead to better yields 
if the project or programme is subject to 
cost changes or other modifications to per-
mit replicability, greater cost effectiveness 
and enhanced application. 

Fifth, outside assistance should be 
geared towards training nationals of other 
countries in ways to lessen the impact of 
desertification, which will also help lead to 
a lessening of the global effects of deserti- 
ficadon (eg, climate fluctuations and the 
threat to soils in neighbouring countries). 

Apart from these considerations, and in 
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order to qualify for outside assistance, the 
recipient countries should have, or be will-
ing to develop, asound overall policy struc-
ture, including a range of critical macro-
economic policies, regulations and institu-
tional arrangements as appropnate to indi-
vidual country needs; and the projects and 
programmes to be linanced should be cost-
effec ti ve in as much as only operations that 
maximize results at low cost and require 
minimal external assistance to achieve 
desired results should be included. 

The total amount of funding required 
for anti-deserlification programmes is large 
and various estimates have been identified 
in recent years. It is clear from current 
trends that adequate funds are not likely to 
come from voluntary contributions. It is 
necessary to consider alternative financial 
mechanisms at the national, regional and 
global levels. These would include 
economic instruments for use locally and 
globally. 

Economic Instruments 
In recent years some progress has been 
achievcd,notably in the industrial ized coun-
tri es, w i th the introductionofawholerangc 
of economic instruments including user's 
fees, environmental taxes of various types, 
iradeable emission permits, tradeable re-
source permits,deposit-refund systems, etc. 
Compared to the command and canirol 
approaches to environmental maintenance, 
the use of such economic instruments per-
mits greater flexibility, higher yields and 
could result in importan t benefits to society. 

First, in the case of anti.-desertification 
activities, the economic instnjmenLs de-
scribed above could produce a level of total 
funding which is much higher than that 
which is currently available to meet the 
needs of desertification-prone countries. 

Secondly, these economic instruments 
affect market signals. One of the main 
causes of degradation of land resource sys-
tems all over the world (not only in the 
developing countries) is that the market 
place is constantly sending Out wrong sig-
nals as to the real scarcity and value to 
society of these resources. User's fees (for 
example, for irrigation and water, use of 
rangelands,ctc)are much more efficient (in 
the economic sense) because they serve to 
concentrate resource uses to those users 
who are the most efficient in treating and 
developing the resource. Because the fees  

are related to the level of use there is also a 
continuous search for better and more inno- 
vative technology in order to reduce costs. 

The primary objective of implementing 
economic instruments is to raise adequate 
funding for environmental (preferably in-
ternational) concerns, but there are also 
important corrective elements involved. In 
the present state of the art, itisnotclear how 
far the developing countries, and particu-
larly the least-developed countries which 
are also thedesertificauion-prone countries, 
will be able to levy user's fees and charges. 
Such charges would have to be levied in 
industrial countries and those coun tries then 
must decide what percentage would be 
used for national environmental mainte-
nance problems and what percentage for 
international concerns such as desertifica-
lion. In so far as the developing countries 
are concerned, wherever applied, these eco-
nomic instruments could contribute to im-
proving or correcting the present situation 
where the exceptionally low charges for the 
useof resources(frequently below themar -
ginal cost of supply) are distorting energy 
prices, water prices, fertilizer and pesticide 
price.s,ctc. They could also produce benefi-
cial results in regulating grazing levels in 
rangelands and fishing in coastal waters, as 
well as serve as re-cycling incentives. 

Needless to say, careful attention must 
be paid in levying user's fees to the interests 
of low income groups. 

Sources of Funds 
lnasericsofresolutionsdur -ing 1978-1990, 
the UN General Assembly addressed the 
problems relating to financing the UN Plan 
of Action to Combat Desertification. In 
response to these resolutions several mecha-
nisms for mobilizing additional resources 
for this purpose were tested, including the 
Special Account and Consultative Group 
on Deserlificalion Control (DESCON); and 
several studieson likely sourcesand mecha-
nisms of funding were carried Out. So far, 
no viable mechanism exists for mobilizing 
the resources required for a world-wide 
programmeofaction to combatdesertifica-
ton. One reason for this failure was per -
hapsrelated toconceiving such a programme 
as strictly an environment programme. 

Programmes for combating desertifica-
Lion, as conceived in this paper, comprise 
three elements: conservation (preventive 
measures that maintain productivity ofland),  

reclamation (regaining land that was once 
productive) and development of dryland 
resources. As such these are programmes 
of sustained development of drylands and 
within this framework environment and 
development issues are inseparably knit. 
Soany programme forcombatingdesertifi-
cation should receive its due share of sup-
port from world funds and financial mecha-
nisms for supporting already-established 
development and environmental pro-
grammes (eg, UNDP, UNEP, Global Envi-
ronment Facility, etc), or programmes that 
may be established as a consequence of the 
forthcoming 1992 United Nations Con-
ference on Environmentand Development. 

Dcsertificauon is a truly global issue 
with field manifestations at the national 
level. Corrective action remains the prime 
responsibility of national governments. 
Each government in the dryiand teri -aories 
should set the combating of desertification 
problems (within its broader context as 
outlined in this paper) among its priority 
actions, adopt policies that ensure that it is 
accorded its due priority, and establish na-
tional mechanisms for monitoring, assess-
menL planning for action and program-
ming for implementation of national 
endeavours tocombatdesertification. These 
measures should become an integral partof 
action towards national development and 
appropriate resources for implementation 
should thus be made available. In this way, 
national Plans of Action LoConibatDesei-t-
ification will have their due priority in 
appropriation of national resources and in 
planning bilateral aid programmes. 

The economics of implementing pro-
grammes to combat desertification (and the 
sustainable development of dryland re-
sources) have theirown features: long gesta-
tion periods, low rates of return in the short 
term and the need to build up a necessary 
infrastructure (transport, energy, commu-
nication, settlements and services, elc). As 
such these programmes may require a spe-
cial mechanism for mobilizing resources 
and should not have to compete for re-
sources shared with other objectives. The 
series of studies requested by the UN Gen-
eral Assembly (Ahmad and Kassas, 1987) 
survey a number of likely sources of funds 
for the general purposes of development 
and protectionof the environment in which 
desertification programmes may have a 
sham- This series also provides a detailed 
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feasibility study on the establishment of 
a special international mechanism (corpo-
ration) for financing the UN Plan ofAction 
to Combat Desertification, The latter 
attracted the attention of UN General 
Assembly but not the support of likely 
donor governments. 

The question remains: whatarethe likely 
sources of funds that can be earmarked to 
support national, regional and global pro-
grammes forcombaungdesertiflcation; that 
are additional to ongoing aid sources (for 
which competition may bar anti-desertif i-
cation pmgrammes); and that are automatic 
in their flow so as to meet the requirements 
of programmes with longer-than-usual 
gestation periods? 
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Introduction 
In view of the great concern that desert-
ification remains unabated and that interna-
tional efforts to halt its spread,as envisaged 
by the UN Plan of Action to Combat Desert-
ificaiion (PACD) endorsed by the General 
Assembly in 1977, remain inadequate, the 
Governing Council at its 15th session re-
quested the Executive Director to arrange 
for an external evaluation of the PACD to 
beconducted (decision 15f23,Part  A,para 8). 

This evaluation was undertaken between 
February and August1990 by six desertifi-
cation experts, whose nationality and expe-
rience covered all the regions of the world 
affected by deserlification. Working inde-
pendently, they prepared six seperate re-
ports which were synthesized by the liNE? 
Follow-up and Evaluation Section into a 
single draft report. This report was then 
discussed and amended by 10 high-level 
cxperts in desertitication at a meeting held  

in Geneva &om 6-9 July 1990. Aprécisof 
their fmdings is presented here. 

Validity of the Plan's 
Premises 
There was general consensus among the 
consultants that the PACt) is based on 
sound scientific grounds and is an appropri-
ate instrument to assist governments in 
developing national programmes for ar-
resting the process of desertificanon. The 
basic principles guiding the PACt) and its 
objectives remain sound and the following 
three priorities for action were and still 
remain valid: 

* arresting the desertification 
processes 

* establishmentofecologicallysound 
and productive land use; and 

* social and economic advancement 
of the communities affected by de-
sertification. 

However, someofthePAClYspremises 
need to be reviewed. The goal of imple-
menting the PACT) by the year 2000 has 
proved unrealistic, partly because the as-
sumption that both donors and host coun-
tries were ready to "divert" human and 
fiscal resources from immediate develop-
ment activities to long term rehabilitation 
ofdeseiiified lands was, in recrospecL overly 
optimistic. 

Equally over-optimistic was the expec-
tation thatgovernments wou Id change their  

internal policies that set action priorities in 
a relatively short period of time. The 
PACT) was presented as an answer to deser-
tification problems as part of a broader plan 
forsustainable developmentbutmany gov-
ernments did not perceive it as such. This 
may be because the PACT) gives great 
weight to the causes and symptoms of an 
ecological and agricultural nature when, in 
fact, the underlying fortes exacerbating 
desertiflcation are rooted in social and eco-
nomic conditions. 

However, although the PACT) specifi-
cally pointed Out that desernfi cation was 
not an advance of the desert frontier engulf-
ing productive land on its perimeter, the 
term desertification gave many politicians 
this incorrect perception. The term land 
degradation would have led to better un-
derstanding. 

The external evaluators suggest that the 
definition of desertification needs to be 
sharpened. Earlier definitions represented 
desertification as an environmental prob-
lem that could be combated if the money 
and technology were available. it is now 
understood widely that the desertification 
process, like many other environmental 
issues, is a complex problem linked with 
development and the use of land and water 
resources. Itcalls for an updated definition. 
An accepted new definition is that desert-
fication is land degradation in arid, semi -
arid and dry sub-humid areas resulting 
from adverse (effect of) human impacts. 
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Validity and Feasibility 
of the PACD's 
Recommendations 
The recommendations contained in the 
PACD were the result ofdiscussions among 
delegates representing 94 countries. In 
order toachieveconsensus the recommend-
ations had tocover the specific concerns of 
all delegations attending the 1977 United 
Nations Conference on Desertitication 
(UNCOD) and be broad enough for global 
application. The result was that the PACD 
was approved by UNCOD with 28 recom-
mendations which, in retrospect, were so 
numerous that they overwhelmedcountries 
that lacked capabilities and resources to 
implement them. Although general in their 
nature, these recommendations were so 
comprehensive in their coverage of all 
aspects of the desertification problem 
that they seemed more a blueprint for 
environmentally sound development. 

Implementation 
Mechanisms for the 
rt 
National mechanisms 
The national mechanisms foreseen in the 
PACD for its implementation remain valid 
and would have worked if governments had 
given priority to implementing the PACE) 
and ifadequate funding had been provided. 

Regional mechanisms 
Theregiona] mechanisms are atsoadequate. 
The main constraints lodeveloping regional 
PACDs and to establishing research cen-
tres have been lack ofresources and strained 
political relations. 

International mechanisms 
With regard to international implementa-
tion mechanisms, the Governing Council 
of UNEP has been successful in specifying 
particular activities for priority actions and 
in following up the progress made in imple-
menting the PACE) world-wide. The United 
Nations Sudano-Sahelian Office (UNSO), 
through the UNEP/LJN Development Pro-
gramme (UNDP)Joint Ventureas aspecial 
institutional arrangement, has effectively 
initiated and supported many activities for 

4P 
UNITED NATIONS 
CONFERENCE 
ON 
DESERTIACATION 

RO(JI-UP, PLAN OF ACflOid 
LN3 OtJJOOI$ 

=ME"hm 
The PJn ofAction to Co,nbat Deseflflea-
lion is based on sound scienific ground,s 
and is an appropriate instrwnent to assist 
governments in developing national 
programmes for arresting the process of 
desert ification. 

the implementation of the PACD in the 
Sudano-Sahelian region of Africa. 

The Inter-Agency Working Group on 
Dcsertiflcation (IAWGD) has been useful, 
although it could have been a more effec-
tive mechanism if its decisions and recom-
mendations had been followed up and 
incorporated into the programmes of the 
specialicd United Nations agencies. 1-low-
ever, owing to insufficient organizational 
siruc Lure and personnel, the Deserlilication 
Control Programme Activity Centre (DC-
PAC), on behalf of the Executive Director 
of UNEP, did notguidc the implementation 
of the PACD effectively. 

Financing Mechanisms 
Although the meclianismsfor financing the 
PACE) seemed appropriate, they have only 
generated a fraction of the funding needed 
to carry out the plan. Financial mechanisms 
will succeed only if there is political will 
behind them. In addition, the various mecha-
nisms for funding the PACD were each 
dependent on new resources or substantial 
diversion of existing resources. In no case 
did this happen on the necessary scale. 

The Consultative Group for Desertiti-
cation Control (DESCON) has not been an 
effective mechanism. The General Assess-
ment of Progress in the Implementation of  

the PACD 1978-1984 gave the reasons for 
the modest performance of DESCON 
(UNEP/GC, 12/9 paras. 84 and 85). These 
reasons are still valid. 

The UNSO resource mobilization 
mechanism, supported through the Joint 
Venture with UNEP/LJNDP, has proved to 
be a viable and increasingly effective 
arrangement for seeking and channelling 
additional resources intodesertification con-
trol activities in 22 countries of Africa This 
success is due in part to an approach based 
on seeking specifically earmarked resources 
from donors for operational field projects 
that are lonnulated and implemented in 
close collaboration with the governments 
and donors concerned. 

Causes of Shortcomings 
The main cause of the failure to implement 
the PACD was the lack of priority it was 
given. BecauseoIscarce tinancialresources, 
governments in developing countries suf-
fering from desertification gave preference 
to short-term investments with high returns 
rather than the long-term low-yield invest-
ments necessary. Many governments did 
not recognize the enormity of the descrtifi-
cation threat, or appreciate the costs or 
complex processes of desenification. They 
found it difficult to undertake holistic plan-
fling by breaking through traditional bu-
reaucratic boundaries that cause scctoral 
planning by their various ministries and did 
not and still do not have a clear-cut 
multisectoral governmental organ to co-
ordinate the implementation of the PACE). 
Political instability and hostilities in many 
countries suffering from desertificationwei -e 
a difficult setting within which tomountan 
effectiveprogramnie for dealing with envi-
ronmental problems of natural resources. 
Moreover, desertiflcation problems were 
aggravated by the hostilities and conse-
quent influx of refugees. 

Lack of financial resources also created 
constraints. Many donors did not allocate 
sufficient resources to implement the large 
regional and global programmes to combat 
desertification recommended by thePACD. 
They preferred to invest in pmjects that 
would yield quick visibleresults that would 
easily translate into cost-benefit figures. 
Bilateral donors, much like the recipient 
countries involved, demonstrated an in-
ability t.oadjusi their aid programmes toany 
significant degree to accommodate the 
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campaign against desertification. There 
was also a marked lack of coordination 
which meant that governments, donors and 
international organisations did not follow 
an integrated approach to combat desertifi-
cation in the large regions affected by it. 
Instead they supported anti-desertification 
projects in an uncoordinated, often in an ad-
hoc, manner. 

Most governments in countries affected 
by desertification failed to include descrt.i-
fication control activities in their develop-
ment plans. In the cases where National 
PACDS (NPACDs) hadheen prepared, they 
were not integrated into the national devel-
opment plan. Moreover, many govern-
ments failed to give due attention to the 
ever-increasing population pressure in ar-
eas subject to desertification and to provide 
alternative livelihood systems. The conse-
quence is that fragile natural ecosystems 
are progressively being overtaxed without 
consideration for their inherent fragility. 

National institutions or machinery to 
combat desertification in many affected 
countries is inadequate or non-existent. In  

cases where a national institution existed, it 
was not provided with the necessary 
resources nor with the required political 
support because of general economic and 
financial constraints. Most governments in 
countries suffering from desertification have 
not put in place adequate national legisla-
tion to stop the human-induccd causcs of 
the problem. They have encountered 
difficulties in creating socio-economic struc-
tures to promote the successful use of avail-
able technologies to prevent and reclaim 
land lost to desertification and they lack the 
necessary technical staff and extension serv-
ices. They also failed to create viable rnral 
financial institutions and sources of credit 
conducive to reducing desertification. 

In some cases where governments did 
implement measures tocomhatdesertifica-
tion, the impact was insufficient because 
they lacked community participation and 
support. Large projects were implemented 
from the top down, or the projects empha-
sized soil and water management in com-
plete isolation from wider programmes for 
development and social progress. 

A large part of Africa south of the 
Sahara, especially that area most affected 
by desertific ati on, faced an almost continu-
ous rainfall deficit for most of the period 
1970-1985 In the early 1980s, Sudan, 
Ethiopia, Somalia, Kenya and Botswana, 
among other areas, were in the throes of a 
major drought which in some countries led 
to massive food shortages and loss of herds 
and human life. Underthesecircumstances, 
governments, donors and the international 
community, which already had a marked 
preference for short-term investments, 
placed emphasis on dealing with the imme-
diate crisis, using available financial re-
source.s for inadequate forms of assistance, 
such as relief food aid. 

Conclusions and 
Recommendations 
The main causes of the lack of implemen-
tation of the PACD were that both govern-
ments and the donor community did not 
give it the necessary priority. Additionally, 
the PACD was too ambitious for the 
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resources available - even Loday it is 
unlikely that sufficicnt resources would 
be immediately available for its full 
implementation. 

However, the PACD itself remains a 
valid tool for experts and technicians and 
should remain a global strategy for deserti-
lication control. But it lacks focus and 
omits socio-economic factors associated 
with desertification that should be better 
understood by politicians and decision 
makers. Hence thereisaneed to address its 
shortcomings and to prepare guidelines for 
its implementation, particularly on means 
of incorporating dcsertilicaiion control ac-
tivities into national development plans. 
These guidelines should emphasize socio-
economic issues involving land use sys-
tems, including management of common 
land. They should suggest remedies for 
social inequities, such as land distribution 
and theproper role of women.Possihlc in-
centives for farmers should beernphasized. 

In preparing the guidelines, the impor-
tance of instituting a central planning and 
coordinating mechanism in the government 
should be emphasized. Implementation of 
a National PACE) (NPACD) should be 
decentralized so as to ensurepositive public 
participation. The paramount importance 
of integrating NPACDS into national de-
velopment plans, together with clearly 
allotted financial resources, must be 
emphasized. 

The disiinction and interrelationships 
between drought and deserrilication must 
be clearly and simply explained, and the 
following issues should be emphasized: 

• training in the modern meihodolo-
gins of monitoring physical and 
social indicators of desertification; 

• research for increasing the accuracy 
and practicability of these 
methodologies; 

• supporting developing countries in 
developing their systems for 
monitoring desertification. 

Theguidelines should include means of 
encouraging NOOs to play thcir role in 
combating desertification, particularly at 
the grass-roots level. They should explain 
that donor support would be more readily 
available ifanti-desertification programmes 
were presented to donors as pail of the 
national plan for sustainable development. 

There are no suggested changes 
concerning the mechanisms for PACD  

implementation. However, at its 44th ses-
sion, the General Assembly decided that 
the DESCON mechanism should continue 
to operate (resolution 441172). Hence, there 
is a need for an in-depth study and consul-
tations on how to make it more effective. 

Similarly, the 1AWCII) is a very impor-
tant mechanism for coordination and ways 
and means to make it more effective should 
be explored. Theexperiencegained through 
UNSO should be usedas a basis forstrength-
ening this mechanism and forexploring the 
possibility of setting up UNSO-like slruc-
Lures forotheraffectcd regions of the world. 

Experience has shown that the prob-
lcmsofdesertilicationcontrolarccomplex, 
difficult and cannot be solved overnight, 
especially in the 1990s with a larger 
desertified land surface than in 1977 and a 
greater affected population. Achievements 
have been modest but have provided valu-
able experience. Now, 14 years after 
UNCOD, governments. the donorcommu-
nity and the UN system have more experi-
ence in tacklingsomeofthe issues than they 
did in 1977. 

Governments today have a better 
perception of desertificaLion and real jze the 
size of the problem. What is needed are 
demonstrable models at the country level, 
together with convincing data. These  

models should be aimed at achieving long-
term targets based on linked short-term 
projects which should help the local 
populations to improve their livelihood. 
Efforts should concentrate on a few coun-
tries that have demonstrated the political 
will to combatdesertificationwitha view to 
making success stories that can be repli-
cated. Emphasis should be placed on pre-
paring National PACDs and obtaining 
bilateral assistance for their implementa-
tion, again step by step. 

Apart frompolitical will, the keys tothe 
successful implementation of the PACD 
are coordination between governments, 
donors and the international community, 
more efficient use of existing resources and 
new resources. Given the current concern 
for the environment, the time is ripe for 
such an initiative. However, it must be 
realized that financial resources oIthe mag-
nitude needed to stop furtherloss ofproduc-
tivity caused by desertification and to reha-
bilitate deserti fled land are very difficult to 
raise in full. Efforts should be focused on 
specific components of the desertification 
problem - National institutions and national 
planning mechanisms should first be put in 
place, then the more tangible and tractable 
issues of desertification should be tackled 
step by step. 
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The Transnational Green Belt Project in 
North Africa (GBPNA) symbolizes an Arab 
joint effort to combat desertification. An 
organ of the Arab League Foundation, Cul-
tural and Scientific Organisation 
(ALECSO), it aims to coordinate anti-dc-
sertification activitiesbetween Egyp, Libya, 
Tunisia, Algeria, Moi-occo and Mauritania. 
The GBPNA is predominantly centred on 
pastoralism although, being an integrated 
pro-ject, it includes actions concerning 
agriculture, afforestation, reforestation, 
management improvement of rangelands, 
rural development, sand dune lixalion, wild-
life management and increasing food 
production. 

Desertification in 
North Africa 
Dryland in the six countries of the GBPNA 
comprises relatively large areas. In Tuni-
sia, with an area of 12.9 million ha, about 
twothirdsorapproximatcly 10 million ha is 
potentially menaced by desert encroach-
ment. The total area of Libya is about 
180.33 million haof which only about 18% 
or 32.5 million hais suitable foragricultural 

activities. The total area in Egypt which is 
subjected to desert.ification or is totally 
deserlified amounts to more than 13 million 
ha. In Morocco, and regions cover the 
major portion of its total area of 49.21 
million ha with arabIc land covering only 
4.65 million ha and lorestabout 1.4 million 
ha. In Algeria, the desert covers about 200 
million ha with productive land covering 
only about 37 million ha of its total area of 
237.6 million ha. Mauritania is one of the 
Sahelian countries most affected by desert-
iiication.Of the 109 million hathatmake up 
the country, 15 million ha were considered 

to be non-desert territories at the beginning 
of the 1960s. Nowadays only I million ha 
have not been affected by desertification. 

An and climate is characteristic of vast 
sretches in the six countries of North Af-
rica. The mean annual rainfall is less than 
250 mm in theregionandstudiespubtished 
on desertification in North Africa indicate 
that several thousand ha of grazing steps or 
agricultural land are being lost annually to 
the desert. 

Traditional forms of extensive land use 
such as shifting cultivation, nomadism and 
seasonal grazing have been maintained over 
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centuries without destroying the ecosys-
tem. However, when population pressure 
led to rising demand for food and hence to 
more intcnsivc land use, practices became 
increasingly destructive. Overgrazing, re-
moval of tree cover for fuel and fodder and 
submarginal cropland developments are 
some of the practices which have caused 
destn.jction of natural vegetation cover and 
have led to hydrological imbalances, accel-
erated soil erosion and generally lowered 
the productive potential. Moreover, the 
destruction of vegetation has adversely af-
fected the climate, thus further accelerating 
the process of deserttfication. The resultant 
imbalance has not only adversely affected 
crops, livestock and wood production, but 
its more serious consequences are the hu-
man suffering and social strains that have 
been built up by the advance of deserlilica-
t.ion. For centuries, nomadic people on and 
land have been on the move. But they 
moved from one green pasture to another, 
according to an organized pattern based on 
experience and wisdom. The problem now 
is that people can only move in one direc-
tion, ie, away from the encroaching desert. 

Background 
TheGBPNAstaiiedin 1977. It stemmed 

from a feasibility study undertaken by 
ALECSO as part of a global participation. 
The study and its results were presented as 
a background document (A/CONF.74t25) 
to the UN Conference on Desertification, 
held in Nairobi inAugust-SepteLnber 1977. 
The study was carried Out in consultation 
with a panel of specialists from Algeria, 
Egypt, Libya, Morocco and Tunisia. The 
objectives and outlines of the study and the 
principal elements of a protocol of coopera-
tion among the five North African coun-
tries were agreed upon at a technical meet-
ing of government representatives and 
experts in Tunisia in November 1976. The 
draft report on the feasibility activities was 
reviewed and adopted in another meeting 
of government representatives and experts 
hcldinCairoinFebruary 1977. Atihesanie 
meeting the protocol on cooperation was 
discussed, finalized and signed by the Min-
ister of Agriculture of Egypt and the del-
egates officially representing Libya and the 
Tunisian Republic. The protocol cited the 
dangerousprocess threateningth fivecoun-
tries of North Africa and recognised the 
availability of manpower and know-how. 

It reviewed the measures which should be 
taken in cooperation to combat desertifica-
tion and preserve human and natural 
resources. 

The Secretariat of the Desertilication 
Conference and ALECSO were asked to 
prepare the Project Document and to take 
the necessary steps for holding the First 
Meeting of theProject Joint Committee in 

Tunis in December 1977. In the meantime 
the contribution of each participating coun-
try during Phase I was fixed at US $30,000 
as part of the administrative expenses. In 
addition, the Tunisian Government as host 
country agreed to offer extra facilities to be 
detailed in a subsequent agreement. The 
main support for adrninist.ration and 
operations came from UNEP. 

Studies Produced 
• Deserlification control in North Africa 
• Documenting and analyzing of results, experiments and 

research into some kinds of forest trees, shrubs and pastoral 
plants in North Africa 

• Land usage in green belt project stales of North Africa 
• Soil and water conservation in North Africa 
• Renewable energy resources in North Africa 
• Sand-dunes fixation and atforestation in North Africa 
• Fodder shrubs in North Africa 
• Saltbush plants and their importance in developing rangelands 

in North Africa 
• Integration between forests and rangelands concerning 

protection and utilization 
• Range plants in and regions of North Africa 
• Afforestation guide in and regions 
• Range guide in arid regions 
• Windbreaks guide in and regions 
• Sand-dunes fixation guide in arid regions 
• Resources and mariceting of non-wooden materials of native 

trees and shrubs 
• Feasibility study for the establishment of a seed bank in North 

Africa 

Future Projects 1992-93 
Eleven projects have been approved for 1992-1993. These are: 

• Second seminar for leaders, planners and experts in desertica-
tion control 

• Development of Stipa tinacissimain the GBPNA region (second 
stage) 

• Collection and multiplication of native range plants with coopera-
tion of local people (second stage) 

• Seed bank of North African countries 
Development and cultivation of medicinal and aromatic plants 

• Seminar concerning cultivation and development of medicinal 
and aromatic plants 

• Seminar concerning Mycorrhiza and aftorestation 
• Meeting concerning Arabic and international cooperation 
• Support to the GPNA library 
• Meeting of the Permanent Joint Committee and Technical 

Advisory Committee 
• Development and protection of Pistacia at!arttica (second stage) 
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Calligonum is established well under the protection ofshe lterbe.lts in sh4feing sanddunes. 
Photo.'AliKholdbarin 
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According to the statute, a Permanent 
Jo mt Comm ittee of govern ment representa-
tives was formed to meeuwice-yearly and 
with a rotating chairmanship to be changed 
annually. 

UNEL' made US $50,000 available to 
the Secretariat in Tunis in April 1978 and 
the first activities began in July that year. 

Objectives 
Thelong-tenn objectivesoftheGBPNA 

are to protect agricultural lands against 
desert encroachment and to manage and 
improve rangeland and develop animal 
wealth. 

The short-term objectives are to formu-
late a Joint Plant of Action for the whole 
region, to coordinate different methods of 
implementing and organizing relevant ef-
foris in each country, to collect and dis-
serninatedata andinformation,to exchange 
knowledge and experience, to coordinate 
training and research activities and to 
establish demonstration projects. 

Results 
Between 1977 and 1980 (phase I) five 

projects were devised. After 1980 (phases 
H and III) research and training activities 
were coordinated and specific anti-deserti-
fication projects were fonnutated and im-
plemented with the institutionai support of 
the GBPNA Executive Secretariat 

National Activities to 
Combat Desertilication 
in the Region 
Implemented and planned work includes 
afforestation, sand dune fixation, range 
management, soil and water conservation, 
crop and animal husbandiy and community 
development. 

Tunisia 
In Tunisia, 188,000 ha of sand dunes 

have been fixed and planted with trees, 
70,000 ha of which are now productive 
forests. The governmentpmduces some 30 
million seedlings each year and a substan-
tial part of the production is distributed to 
private growers at a nominal price. There 
are 45 experimental arboreta comprising 
250 species of Eucalyptus and about 900 
species of pasture shnibs. 

The development of natural range in 

Southern Tunisia extends over vast land 
covering about 2 million ha. A representa-
tive area of 20,000 ha, later to be extended 
by 10,000 ha at Uglat El-Martaba, has been 
reserved for experiments on improved range 
and livestock management as well as stud-
ies on socio-economic problems of the 
region. 

Libya 
in Libya, since 1952, extensive pro-

grammes of sand-dune fixation have been 
undertaken. The national programme aims 
to create a green belt 50 km wide extending 
along the entire length of the Libyan coast 
from Tunisia to Egypt. Some 83,000 ha of 
dunes in this belt have been stabilized and 
planted. The 1976-1980 plan provided for 
afforestation of 5,450 ha annually. 

Libya has2l nursenesproducmg mainly 
tree seedlings needed for afforestation and 
windbreaks. The number of seedlings pro-
duced annually is now around 70 million. It 
is estimated that 110,500 ha was afforested 
between 1952 and 1978 (61,200 haofsand-
dune stabilization afforestation and 59,300 
ha of fallow land afforestation, with 94.7 
million trees planted in all). Libya has an 
intensive rangeland development pro-
gramme under which some 610,000 ha 
have been fenced in various ecological 
zones. Between 1974 and 1976,59,400 ha 
of forage plants were sown by plane. A 
sheep breeding programme which started  

withtwoceniresin 1971with1,350headin 
each, was expanded to 12 projects in 1977 
with a total of 220,815 animals. Socio-
economic projects connected with agricul-
tural and pastoral improvement include 
provision of suitable homes for farmers, in 
addition to schools, medical and veterinaiy 
centres and agricultural cooperatives. 

Algeria 
In Algeria, the most important measure 

undertaken to combat desertification is the 
establishment of a green belt measuring 
1,500km longand between20-4Okm wide 
to protect an area of some 35 million ha 
against encroachment of desert from the 
south. In addition to afforestauon, the 
project includes pilot range development 
programmes in different localities, each 
covering 2,500 ha, with the goal of expand-
ing and joining these areas for theestablish-
meat of shelter bells and improved pasture. 
Italso includes the establ ish men t ofgrazin g 
cooperatives, development and rational use 
of resources and the creation of better set-
tlements for people in the approved forest 
and pasture lands, thusestablishingan equi-
librium between agriculture, forests, 
grazing land and social development. 

Morocco 
In Morocco, the afforested area is esti-

mated at 1.4 million ha mostly on the slopes 
of the Atlas mountains and ba lesser extent 
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Training Courses 
Sublect Place 
Range management and livestock production ........................ Tripoli, Libya 
Preparation of vegetation maps ...... ................................... Mednin, Tunisia 
Techniques of afforestation 

and sustainable kinds of plants .............. .. .............. ..................... Algeria 
Environmental study pattern............................................ Kairouan, Tunisia 
Range management and improvement ..................... ..... .Kairouan, Tunisia 
Soil erosion and waler conservation ..... .................................. Tripoli, Libya 
Energy uses and substitutes 	................ .. ......................................... Tunisia 
Methods of correct farming ..................................................... .Jelfa, Algeria 
Windbreaks and protective barriers .......... ....... .... ........ ................... Morocco 
New ways and methods in aft orestation...........................................Algeria 
Arboretums and seed production .................. ................... Damascus, Syria 
Methods and techniques used for maintaining 

and conservation of water surface.............................................. Tunisia 

Regional Activities in Africa 

Scientific Seminars Held 
Subject 	 Place 
Natural vegetation. ........... .................................................. Mednin, Tunisia 
Social problems and their relation to 

desertification contrI .................. ................................................ Algeria 
Animal production and rangelands management 

and development (in cooperation between 
UNESCO, ALECSO and ACSAD) .............................................. Tunisia 

Protection of oasis and establishment from 
sand encroachment 	......... ..................................................... Mauritania 

Erosion control and water policy in and 
and semi-arid regions ........................................................ Tripoli, Libya 

Uses of firewood and substitutes ....................................... Mednin, Tunisia 
New techniques for nurseries, plantation 

and propagation of plants ..... ............. ................................ Tripoli, Libya 
New techniques in producing fodder and 

fodder seeds 	....................................... ......................... Khasrin, Tunisia 
Desertification control in North Africa ............................................ Morocco 
Salt lands and methods of reclamation ............................................ Tunisia 
Regional planning for combating 

desertificalion 	........................... .................................................. Algeria 

irrigated land, now planted with fruits and modest: less than 2,000 ha have been refor- 
fodder. 	 ested in 10 years. This is mostly due to the 

exuieme conditions in which the plantations 
Mauntama 	 were established (200mm or less rainfall). 

Nouakchott which was begun in 1975 by 
In Mauritania, the Green BeltProjectof Constraints 

the Mauritania Red Crescent and the World Despite the impressive nature of the activi-
Lutheran Federation, was the first affores-  ties undertaken by each of the six countries 
lation project of any scope in the country. of North Africa, the major weakness in the 
Many other activities have taken shape past has been the virtual absence of coortli-
since the early 1980s, such as the regenera-  nation of these activities and the lack of 
tion of gum tree stands, dune stabilization exchange of knowledge and experience 
and fixation and green poles projects. In among the countries concerned. The suc-
quantitative terms, the realizations are cesses and failures of the endeavours of 

each country have remained more or less 
locked within its national boundaries. Since 
desertification problems by their nature and 
causes are not limited to national botmda-
nes, it is abundantly clear that coordination 
of the GBPNA would greatly benefit the 
countries concerned. To achieve this a 
transnational approach was necessary to 
establish cooperation for exchange of 
knowledge and experience thmugh acorn-
mon platform which would assist the coun-
thes individually and collectively in com-
bating desertification at the biological, 
physical and social level. This awareness 
led to theconcept of the GBPNA within the 
context of efforts to promote international 
cooperation to combat desenification called 
for in General Assembly Resolution 3337 
(XXIX) issued in 1974. 

inland. There is an annual supply of about 
32 million seedlings of which 7 million are 
planted on private land. 

The plan aims to develop 25,000 ha of 
grazing land annually and between 1940 
and 196872,000 ha were protected. Recent 
endeavours are aimed at tackling the tre-
mendous problems of desert creep and sa-
linity in the oases of Warzazat, some of 
which have been almost completely buried 
by moving sand. 

MM 
Alargeprogramme in desertareasadja-

cent to the Nile Valley resulted in the recla-
mation of more than 375,000 ha. This is 
considered a unique example of reversing 
desertification. This large project depends 
for irrigation on Nile water supplied by the 
Aswan High Dam. Successful attempts 
have alsobeen made to stabilizepatches of 
coastal sand dimes by planting figs and 
olive trees on the gentle slopes and valley 
beds near the coast. Vaiious experiments 
with natural and introduced forage plants 
and development ofrangeland have been in 
progress. 

In the western oases thedevelopmentof 
underground water in the Nubian sand stone 
resulted in 28.000 ha of land becoming 
available for new settlers and in Sinai 
run-off water collection and dispersion 
measures have been applied to maximize 
benefits from the limited rainfall in the 
North. 

In Tahreer, which was originally cov-
ered with sand dunes, the total reclaimed 
area amounted to over 60,000 ha of 
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Naural reveget at ion of sand dunes after three years ofprotection from grazing. Photo: A/i Kholdbarin 

GBPNA is unique in the Arab world 
and consequently the project had no previ-
ous experiences in planning, operations 
and even administration to draw on. In the 
past, the lack of laws and legislation in the 
field of desertilication control and the ab-
senceofuniCied formats for project propos 
als - which wcrewritten only in Arabicand 
therefore were accessible only to donors in 
Arabic-speaking countries - have limited 
GBPNA'S success. There was also a short-
age of finances for project implementation. 
Despite this, and the socio-econornic situa- 

tion which has adversely affected the 
number of participating countries and the 
implementation of someactivities, CIBPNA 
is still thriving. 

Concerted efforts between the Director 
General, ALECSO and the Executive Secre-
tariatoverthepasitwo ycarshavenow cleared 
the way for more efficient cooperation with 
the promise of increased participation and 
wider aciMties. However, the nature ofdesei-t-
ification control, whether at the technical, 
social or political level is a slow process 
demanding persistence and pragmatism. 

FoHowing discussions with all parLiesit. 
is recommended that a unified format for 
project proposals is developed and that 
these proposals are translated into French 
and English and distributed to potential 
donors for their consideration and possible 
contribution. Itwasaisoagreed to establish 
a policy to develop more field-oriented 
projects and a joint action programme be-
tween the GBPNA and the African Deserts 
and Arid Lands Committee (ADALCO). 
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United Nations 
Sudano=Sahelian Office 
UNSO - UNDP-UNEP joint venture to assist 22 countries in the 
Sudano-Sahelian region in anti-desert ?fication  activities 

UNSO's activities continue to focus on the 
recovery and rehabilitation of natural pro-
ductive resources and to secure the promo-
tion of sustained economic development. 
UNSO is engaged in a number of activities 
ranging from country-focused assistance in 
planning and co-ordination to implementa-
tion of projects and programmes dealing 
with the management of natural resources. 
New activities related to the preparations 
for the 1992 UN Conference on Environ-
ment and Development (UNCED) have 
also been initiated. 

Evaluation of UNSO 
In 1990 UNEP and UNDP jointly organ-
ised for an evaluation of UNSO and 
found that their Joint Venture had 
contributed to: 

• significant fund raising 
• increased awareness of desertifica-

ton processes and effects in the 22 
countries of the Sudano-Sahelian 
region; and 

• numerous successful programmes 
and projects. 

The evaluation recommended that 
UNSO's actions at the national level should 
continue and be strengthened in order to 
assist governments in the region to: 

• develop National Plans of Action to 
Combat Deserlification (NPACD) 
and incorporate them into national 
plans for sustainable development 

• develop or strengthen relevant 
institutions 

implement replicable integrated 
projects and ensure that the causes 
of desertification are addressed and 
not only the symptoms 
use available financial resources 
effectively by avoiding duplication 
of activities and coordinate the anti-
desertification activities undertaken 
by the international community in 
the region. 

Based on theevaluation findings, UNDP 
and UNEP have initiated discussions on the 
programmatic aspects of the venture. The 
discussions should lead toa revised UNDP/ 
UNEP memorandum of understanding and 
a strengthened programme for the 1992-
1993 biennium. 

Support for Planning, 
Co-ordination and 
Ecological Monitoring 
tJNSO's assistance to governments in the 
areas of planning and co-ordination focus 
primarily on the preparation of strategic 
frameworks for developing activities for 
the protection and management of produc-
tivc natural resources. UNSO's activities 
are directed towards improving the capac-
ity of government focal points to deal with 
naturai resource management as well as 
establishing and strengthening national 
mechanisms such as advisoryfcoordinating 
units, scientific advisory councils or na-
tional committees for desertitication con-
trol. These efforts are geared towards 

integrating environmental concerns intothe 
main stream ofcountry development plans. 

Almost all of the activities related to 
planning and coordination are financed 
through UNSO's General Resources. 

Programmes and 
Projects 
tJNSO supports programmes and projects 
addressed at medium to long-term environ-
mental rehabilitation issues by focusing 
primarily on four broad categories. 

Deforestation control 
UNSO's strategy in this area calls forsuch 
actions as: 

* increasing wood resources supply 
through afforestation, reforestation, 
agroforestry, community agro-for-
estry, restocking of gumbelrs; 

* wood resource demand reduction 
and managementthrough improved 
wood fuel consumption technolo-
gies and wastage reduction; and 

* woodresources substitution byother 
biomass or non-biomass forms of 
fuel. 

Range management and 
water resources 
development 
Pasture and rangeland degradation affect 
many parts of the region as human and 
livestock pressures approach or exceed the 
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UNSO is assisting and supporting countries of the region in their preparations for the 
1992 UN Conference on the Environment and Development. 
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carrying capacities of the rangelands. The 
complexity of the management task means 
that projeCts and programmes are geared 
towards integrated resources management 
involving all or a selection of specific 
components. 

Soil protection and sand 
dune stabilization 
These projects are based on the use of 
windbreaks to control sand movement and 
biological fixation by means of planting 
trees. Biological fixation costs half as much 
as mechanized stabilization methods which 
are beyond the means of most local com-
munities. It has the added advantage 
of involving the local community in 
transforming their own environment. 

Integrated land 
management 
UNSO efforts in programmes and projects 
have increasingly placed emphasis on ho-
listic approaches which combine different 
production activities - mainly cropping, 
livestock development and forestry. 

Special programmes 
The Sahara-Sahel observatory (OSS), a 
programme to strengthen mechanisms 
which currently exist to fight desertifica-
Lion in North Africa and the Sudano-
Sahelian region, was initiated in 1989-90 
by the French Government in conjunction 
with UNSO. Activities were launched to 
carry out an inventory of organisations, 
programmes,projectsandexperts(OPE)in 
the field of monitoring desertification 
dynamics and in research. 

The inventory is designed in two pans: 
a qualitative inventory based on interviews 
with institutions during missions by inter-
national consultants, and a quantitative in-
ventory based on questionnaires sent out to 
each of the institutions concerned. For the 
purposeof the qualitative inventory,UNSO 
has been sending missions of international 
consultants throughout the United States, 
Canada, Europe and Africa to visit the 
principal organisations whose activities in-
volve monitoring and research of factors 
related to natural resource degradation. 

Regional Activities 
Sahel - CILSS/IGADD 
UNSO has strengthened its working col-
laboration with and support for both the 
PennanentlnterstateCommitteeon Drought 
Control in the Sahe! (CILSS) and the Inter-
Governmental Authority for Drought and 
Development (10 ADD). 

In particular, in cooperation with C[LSS 
and IGADD, UNSO is assisting and sup-
porting the countries of the region in their 
preparatory process for the 1992 UN 
Conference on the Environment and Dc-
velopmenL To this end a Joint Steering 
Committee (JSC) has been established to 
help identify and support key actions 
related to the UNCED preparatory process, 
at both regional and national levels. 

In accordance with the recommenda-
tionsofthejSC, in 1990 LJNSO launcheda 
number of initiatives in the region to help 
the creation of National ?reparatory Com-
mittees (NATCOM). A meeting of the 22 
Sudano-Sahelian countries and their re-
gional institutions was held mJanuary 1991 
to follow up on the co-ordination and elabo-
ration of national and regional strategies, 
with a view to ensuring that environment 
and development issues are treated in a 
consistent and integrated manner. 

In addition, TJNSO has provided sup-
port to CILSS, notably totheSahel Institute 
in Bamako, by providing: 

* support for an integrated control 
programme against pest infestation 
of the Sahelian vegetation cover. 
Through the project which is 
executed by the Institute, research 
and training is undertaken and 
coordinated; 

* training assistance for postgraduate 
level specialists and intermediary 
staff in rural development and de-
sertification control within the 
framework of the Integrated 
Grasslands Management Training 
Programme in the Sahel; 

* support for the development of a 
Sahelian environmental education 
programme at the secondary level. 

In close co-operation with CILSS, 
UNSO pursued arrangements for launch- 
ing tree-seed projects in CILSS member 
states under multi-donor financing. These 
projects will seek to establish and strengthen 
national tree-seed centres for the purpose of 
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Ecological Monitoring 
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collecting, screening, storing and distribut-
ing high quality seed to alleviate the current 
seed shortages. A regional support project 
will backstop national efforts and seek to 
set up a regional network. 

UNSO also financed the formulation of 
a CILSS programme designed to educate 
high school students to be effective chan-
neTs for disseminating skills and attitudes 
which help in combating the effects of 
desertification. This programme, which 
was omcially adopted by the CILSS I-leads 
of Stale Conference in January 1988, ainis 
at developing and incorporating an envi-
ronmental education programme in all 
academic curricula within a span of 6-7 
years. The programme is designed to pro-
videstudcnts with betterknowledgeof their 
environment and of their relationship to it, 
and to sensitize them to environmental 
issues. The project will introdLce in the 
secondary school curricula educational in-
formation that promotes better care of 
Sahelian natural resources. it will also en-
sure that the necessary institutional arrange-
ments, such as trained teachers and 
teachingmaterialsofgood qualityareathand. 

Country Activities 
Kenya 
In Kenya, UNSO continued to support the 
government's initiatives aimed at develop-
ing and implementing a holistic approach 
to the mnanagementof natural resources and 

Lakes of Grass 
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the environmefiL Previous UNSO sup-
ported activities include the creation of a 
multi-disciplinary Scientific Advisory Com-
mittee on Desertification and assistance in 
the establishment of the Ministiy of Recla-
mation and Developmentof Arid and Semi-
arid Areas and Waste-lands. Support 
continues to be given to help strengthen this 
Ministry. 

Tanzania 
In Tanzania, UNSO supported the estab-
lishment of a mechanism for coordinating 
desertification control activities. The 
project, which has helpcd the establishment 
of the Drought and Desertificarion Control 
Unit within the National Environment 
Management Council, supports the prepa-
ration ofaNPACD, the establishment of a 
database on thought and desertificalion is-
sues and the mapping ofareas threatened by 
desertification. The proposed NPACD. 
which is to beadopted shortly, identifies a 
series of project ideas which donors have 
requested IJNSO to develop into full.-
fledged projects and submit to them for 
funding. 

Mauritania 
UNSO is providing support to the govern-
ment for the preparation ofa themaricround 
table on desertification. In this regard, 
UNSO will help the government take part 
in sensitization missions of senior 
Mauritanian officials to a number of 
donors. Such dialogues between donors 

and recipients, preceding round-tablemeet-
ings, should help establish a firm consensus 
of priorities, programmes and resource 
implications. 

UNSO also provided Mauritania with 
US $160,000 in 1990 to support continua-
tion of a project that aims to improve the 
supply and management of water resources 
in M'bagne and Bababe. The project in-
cludes irrigation of small-scale perimeters 
for small farmers, as well as assistance for 
maintenance systems considered vital to 
sustainable water projects. 

Support also continues to the nation-
wide programme of sarid-dune fixation. 
The first phase of the project was instru-
menial in the construction ofbaniersacross 
dried expanses to change ruinous wind 
patterns and to stabilize about 850 ha of 
dunes at 15 sites. The present phase, for 
which the Government of Denmark made a 
contribution of US $5 million, will extend 
the number of sites to 40 with theemphasis 
now being given to combined agro-sylvo-
pastoral developmentwhich has led to sub-
stantial involvement of the population in 
the activities. 

IMP 
In Chad, following the completion of the 
NPACD, UNSO is assisting the govern-
ment in the preparation of a comprehensive 
programme to be presented during the 
sectoral consultation meetings which are to 
follow the 1990 donor round table. UNSO 
has also initiated and completed a project 
designed to improve the planning and man-
agement of agricultural, sylvicultural and 
pastoral resources. Usingpictures from the 
telecommunications satellites LANDSAT 
and SPOT, the project helped produce maps 
and data on livestock population and distri-
bution, vegetation cover, bush fires and 
wind and water erosion features for two 
northern regions of Chad as a tool for 
improved natural resources management. 

Guinea Bissau 

Consistent with UNSO's objective of 
promoting co-ordination of desertification 
control activities, UNSO supported a work-
shop designed to review and harmonize the 
various strategic frameworks launched in 
Guinea Bissau for the management of the 
natural resources and theenvironmeuL Such 
activities are expected notonly to integrate 
or merge the various environment related 
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frameworks, but also to improve the 
exchange of information, including indica-
tions of planned activities and wider 
circulation of sector analyses. 

L!ai its 
In Uganda. IJNSO supported the Ministry 
for Karamoja and the Karamoja Develop-
ment Agency in the preparation ofadeveh 
opment plan for Karamoja. The plan 
describes the physical condition, natural 
resource base and environmental problems 
of this semi-arid zone in northern Uganda 
and proposes a set of actions to address 
these problems. Upon approval of the plan 
by the Government of Uganda, a donors' 
conference will be convened. 

In Uganda, UNSO also held a work-
shopentitledA GreenFwurefor Uganda in 
cooperation with the Uganda National 
Council of Women. Eighty participants 
from the Uganda Women's Tree Planting 
Movement, theNational Council ofWomcn 
and women from all districts of Uganda 
discussed environmental issues. 

Ghana 
Similarly, in Ghana, UNSO initiated a 
project with the Environmental Protection 
Council (CPC), to establish a Desertifica-
uon Control Unit within this environmental 
body. Through its regional antennas in the 
north-eastern part of the country, this new 
unit will carry out a public education pro-
grammeon droughtand desertificationcon-
trolin this area. The Unit will alsoestablish 
and maintain a data base to monitor 
ecological changes. 
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Benin/Gambia 
In Benin and Gambia, UNSO fonnulated 
projects geared towards assisting the re-
spective governments in the preparation 
and implementation ofstrategic framework 
exercises in the natural resoumes manage-
ment field. The exercises are composed of 
various steps, such as the preparation of the 
strategic framework itself, the identifica-
tion and strengthening of a focal point 
responsible for its implementation, the set-
ting in motion of a consultative process 
within the governmenL and with the donors, 
as well as the establishment of a national 
mechanism to monitor and evaluate the 
process. 

Sudan 
UNSO has provided US $2 million for a 
projectaimed at restocking the Gum Arabic 
Belt in Darfur, Sudan. Many areas in 
Darfur have become partially deforested as 
a result of repeated droughts and migration 
from the rural to the urban areas has left the 
gum gardens unattended. The project, in 
addition to restocking the Gum Arabic Belt., 
provides for the establishment of nurseries 
to ensure the supply of sufficient quantities 
and varieties of tree species, apart from 
Acacia senegal. The project is also ex-
pected to generate additional income for the 
farmers from the sale of the gum, to initiate 
activities to introduce fast-growing 
fuclwoodspecies andencourageshclterbelts 
around farms, villages and towns. This 
project is supported by tJNSO through 
contributions from the Government of 
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Norway and from the Arab Gulf Programme 
for United Nations Development Organi-
sauon (AGFUND) as well as an indicative 
planning figure (IPF) contribution. UNSO 
is supporting a similar project for the 
regeneration of Acacia senegal in Mali. 

IJNSO has also initiated the second 
phase of a bnqueuing project with support 
from the Danish International Develop-
rnent Agency (DAN1DA). The project will 
run for a two-year period at a cost of US 
$837,000. Building on the achievements of 
the first phase, the present project aims to 
demonstrate the technical and economic 
feasibility of producingfuelbriquettes from 
agricultural residues, through the operation 
of a pilot plant installed under the project 
and through the undertaking of technical 
studies. The project is particularly con-
cerned with reducing capital and operating 
costs through the local production of spare 
parts and the import of basic presses with 
the local fabrication of associated plants. 
The project will further examine the possi-
bility of press manufacture in the Sudan 
and, as a demonstration project, hopes to 
further encourage private entrepreneurs in 
the Sudan to install and operatebriqueuing 
plants using biomassresidues (cotton stalks 
and ground nut shells). The briqueLtes 
produced are mainly bought by small 
industries. 

BurkinaFaso 
In Burkina Faso, with more than US $4 
million financing from the Government of 
Sweden,UNSO has launched the thirdphase 
of a village woodlots project. This aims to 
serve both important environmental and 
productive functions in the land use system 
and is designed to improve sustained man-
agement oftheenvironmentand topromote 
socio-economie development. UNSO is 
alsosupportingaUS $1 millionagroforestry 
project in Burkina Faso by establishing a 
medium and long-term programme of de-
velopmentforagroforestry andagropastoral 
activities which focuses on natural and ar-
tificial regeneration of Acacia albida, as 
well as other local species utilized in tradi-
tional agroforestiy systems. During the first 
year of implementation, the project 
concentrated on carrying out preparatory 
activities such as organising training 
workshops and study tours for extension 
workers. 
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Negotiations were completed with the 
GovernmentofBurkina Faso and the Swed-
ish International Development Agency 
(SIDA) tocontinuethe financing ofaproject 
for improved cooking stoves for another 
three years, beginning in 1990. The new 
phase will develop self-sustainable market-
ing channels and enhance the national ca-
pacity for manufacturing and distribution 
of over 200,000 stoves. 

Mali 
UNSO is supporting the development of 
the second phase of a project for the inte-
grated development of the lake zone in 
Mali. In the past the project has established 
several village-level organisations to en-
sure the management of rehabilitated land 
and has initiated family-based reforestation 
in selected target villages. The project now 
aims to carry out water and soil conserva-
tion experiments and conduct socio-
economic surveys relating to the rational 
management of Bourgou pasture. Prepara-
tion is under way for a third phase to help 
consolidate earlier successful phases. 

Senegal 
IJNSO continues to fund the second phase 
of the Integrated Programme of Sand-dune 
Fixation for Terre Farming and Basin 
Protection in Senegal. During Phase 1,950 
ha of dunes were fixed, 125 km of wind-
breaks erected, 200 ha of village woodloLs 
established and 600 ha of soils treated to 
improve their fertility. The success of the 
first phase and the large extent of the prob-
lem led to agreement on the implementa-
tion of Phase II, with US $2.1 million 
funding from the Government of Norway. 
The project aims to extend the activities 
initiated under the first phase by imple-
menting a range of agroforestry activities 
such as dune stabilization, recovery of soil 
fertility, road protection, the establishment 
of windbreaks and woodlots and strength-
ening national capabilities to Carry Out 
further activities. 

Cape Verde 
In Cape Venie, UNSO issupporting aproject 
to restore vegetation, increase agricultural 
and fuelwood production as well as im-
prove the quality of life of the rural popula-
tion in the SaoJoao Baptista Valley. Phase 

II of theproject, launched in 1990 withaUS 
$2 million contribution from the Govern-
ment of Norway, will consolidate the re-
stilts so far obtained by extending rehabili-
tation work on an additional 300 ha of hill 
slopes. It will also restore existing and 
launch new irrigation schemes as well as 
upgrade old physical infrastructure. The 
Sao Joao Baptista Valley incorporates 11 
villages with about 1,000 inhabitants - 62 
per cent of whom are women and 43 per 
cent are under the age of 15. The project is 
expected to benefit the whole population of 
the valley and has opened up employment 
opportunities for some 300 people. Itis also 
promoting the establishment of local in-
volvement units to enable the communities 
to plan and carry out development. 

Niger 
UNSO continues to support the Govern-
reent of Niger in implementing an 
integrated land management project for 
which the Goverrimentof Denmark made a 
contribution of US $8.1 million. This is 
being implemented by the Co-operative for 
American Relief Everywhere (CARE), an 
international non-governmental organisa-
tion, in cooperation with the Nigeran Forest 
Service. Some of the major results of the 
project have been the planting of 600,000 
trees/shrubs, the training of 280 farmers in 
agroforestry practices and the pariicipation 
of 800 farmers in agroforestry and soil 
conservation activities. 

During the penod under review UNSO 
supported the second phase of the Develop-
ment of the Lake Faguibine System. With 
US $1.8 million financing from the Gov-
ernmentof Norway, the overall objective of 
the project is the restoration and conserva-
tion of the food production potential of the 
Faguibine zone and the provision of water 
to the villagers. During the first phase, 
where the project also benefitted from an 
indicative planning figure (IPF) contribu-
iion,apre-feasibility study was undertaken 
to develop an efficient water flow system to 
optimize agricultural production. In addi-
tion, priority earthworks and vegetation 
restoration have been carried out with 
extensive community involvement. The 
second phase of the project will complete 
rernainingstudiesandsui -veyson thephysi-
cal, economic and climatic situation to ob-
tain a scheme for optimal utilization of the  

land in the Lake Faguibine zone and will 
proceed with the channel clearing works. 

Resource Mobilization 
In 1989-90 the total amount of resources 
mobilized by UNSO thmugh the UNSO 
Trust Fund was US $65.4 million, an in-
crease of more than 38 per cent over the 
resources mobilized in 1987-1988. 

The largest concentration of resources 
mobilized in 1989-1990, US $26.5 million, 
was in the form of contnbutions earmarked 
for specific projects under trust fund ar-
rangements, identified and formulated 
jointly by recipient governments, UNSO 
and donoragencies. Pledges for 1989-1990 
to UNSO general resources totalled US 
$15.1 million. In 1989-1990, funding 
amounting to US $9.2 million was obtained 
under Management Service Agreements. 

UNSO has stepped up its fund-raising 
efforts while maintaining regular consulta-
tions with its main donors, namely, Den-
mark, Norway and Sweden. France joined 
the group of UNSO donors by announcing 
a contribution to UNSO General Resources, 
as well as an earmarked contribution for the 
OSS programme. 

Co-ordination at the 

International Level 
UNSO continues to build up its links with 
the international community, including in-
ternational agencies, bilateral donors and 
the agencies of the United Nations system. 
Participating at various international fora 
provided another means for harmonizing 
views and information exchange leading to 
programme co-ordination. 

In August 1990 UNSO organised a 
meeting on Harmonization ofStrategic Plan-
ning Frameworks. The meeting was 
attended by FAO, the World Bank's Inter-
national Bank for Reconstruction and Dc-
velopment(IBRD), the International Union 
for the Conservation of Nature and Natumi 
Resources (IUCN) and UNEP and estab-
lished preliminary arrangements aimed at 
improving harmonization andcoordination 
of the various frameworks of interventions, 
such as: Environmental Action Plan (World 
Bank), National Conservation Strategies 
(IUCN), National Plans of Action to Com-
bat Desertification (1JNEP-UNSO) and 
Tropical Forestry Action Plans (FAO). 
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Increasing Public 
Knowledge and 
Awareness 
UNSO has concentrated its efforts to create 
a greater degree of public awareness of the 
need to improve the protection and 
management of the productive capacity of 
natural resources. Its activities focus on 
supporting awareness-raising eveuts, pro-
moting environmental education and com-
municating its experiences on projects a n d 
programmes to decision makers and 
development specialists. 

During 1989-1990 UNSOproduced the 
fiist issues in the UNSOTechn ical Publica-
tion Series. The first introduces readers to  

the methods and technologies currenJy in 
use for monitoring ecosystems, based on 
the experience of the Ecological Monitor -
ing Centre in Senegal. The second deals 
with the experience in Mali on the regen-
eration of bourgou (Echinichloa stagnina) 
to rehabilitate degraded natural pastures. 
These publications offer to the develop-
ment community approaches and views 
drawn from practical UNSO experiences. 

Further titles in this series are also 
planned. 

Conclusion 
Overall, UNSO made considerable progress 
during 1989-1990 in addressing the 

problems of natural resources maiiaement 
in the Sudano-Sahelian Region. 

These issues are beginning to be treated 
more systematically in country develop-
ment plans. There is also increasing 
support among donors, internationaldevel-
opmcnt organisalions and the countries 
themselves for practical arrangements to 
co-ordinate, monitor and share information 
at local level. 

Asenvironmental issues continue to be 
placed further up national and international 
political agendas, the 1992 UNCED will be 
an important fonirn at which to launch a 
new era of international cooperation. 
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African Deserts and Arid Lands Committee 
The African Deserts and Arid Lands 
Committee (ADALCO) is one of four corn-
mittecs set up by the African Ministerial 
Conference on the Environment (AMCEN) 
to strengthen cooperation between African 
governments in economic, technical and 
scientific activities, with the prime objec-
tive of reversing the continent's environ-
mental degradation and satisfying thp, food 
and energy requirements of the African 
people. 

ADALCO is mandated to initiate action 
programmes for the implementation of sub-
regional activities, in particular for the 
strengthening and development of systems 
on the evolution of the environment around 
three dcserts the Sahara, Kalahari-Namib 
and Somali-Chalbi. ADALCO also assists 
other sub-regional organizations (includ-
ing the Southern African Development and 
Coordination Conference (SADCC), the 
Intergovernmental Authority on Drought 
and Desertification (IGADD) and the Dakar 
Ministerial Conference on the Environ-
ment (COMI DES)) in implementing their 
programmes for desertification control and 
actively participates in the preparation of 
pilot village and stock raising projects. 

Main Achievements: 
North Africa 
ADALCO has ass isted cooperation between 
Egypt, Sudan, Libya and Chad in develop-
ing the North-East African Sandstone Aq-
uifer and utilizing its ground water for 
combating desertification. The ADALCO 
Secretariat mobilized two ADALCO focal 
points and a consultant who drafted the 
MasterPlanforDevelopmentoftheNtthian 
Sandstone Aqwferfor Combating De,certi-
fication in North-East Africa. Five project 
fact sheets have been drafted by the Egypt 
ADALCO consuhanuJiocal point and three 
project fact sheets by the Sudan focal point 
in the framework of theActionProgramme 
for Egypt and Sudan Component of the 
Nubian Aqwfer to CoinbatDesertificwion. 
These were forwarded for consideration to 
the 4th and 5th ADALCO meetings. Cop-
ies of the Master Plan have been handed 
over to the governments of Egypt. Sudan 
and Libya and to [GADD. 

An ADALCO mission went to Tunisia, 
Algeria and Libya in July 1990 in order to 
lind out ways and means to reinforce the 
Green Belt Project of North Africa 
(GBPNA) which symbolizes an Arab joint 
effort to combat desertiuication in Egypt, 
Libya,Tunisia,Algcria,Morocco and Mau-
ritarmia. Achievements and on-going and 
planned activities in implementation of the 
GBPNA werediscussed andreviewed with 
government, representatives, the Director 
General of the Arab League Educational, 
Cultural and Scientific Organisation 
(ALECSO), GBPNA Executive Director, 
sub-regional institutions and represents-
ulvesofUNorganisations. Asaresult of the 
mission recommendations for follow up 
activities will be presented and discussed at 
the 5th ADALCO meeting in order to ex-
plore ways and means for possible support 
of the GBPNA within the ADA LCO 
mandate. 

Central Africa 
Two ADALCO national focal points in the 
Ceniral Africasub-region have prepared an 
action programme and forniu!ated propos-
als for programmes which would support 
joint efforts against savanization and 
sahelization and harmonize the framework 
for cooperation on the environment of the 
sub-region. Their report entitled Pro-
gramme of Cooperation Against 
Savanizcuiori and Sahelization in Central 
African Sub-region was submitted to the 
ADA LCO Secretariat for forwarding to the 
3rd ADALCO meeting held 7-9 February 
1990 in Ouagadougou, Burkina Faso. 

Southern Africa 
The Southern African sub-regional group 
of ADALCO was entrusted with defining 
programmes for the promotion of food pro-
duction by conirolling the spread of deserts 
of Southern Africa. The Outline of an 
Action Programme to Combat Deserfica-
tion and Promote Food Production in the 
Southern African Sub-region, drafted by an 
ADALCO focal point with technical input 
from the ADALCO Secretariat, was pre-
sented at the 3rd ADALCO meeting. A 
copy of this document was sent to the 
SADCC Coordination Unit in connection 

with the development of the Plan ofAiion 
for the Kalahari-Namib Region which was 
presented at a Project Formulation Work-
shop in Bulawayo,Zimbabwe from2lJune 
to 4 July 1990, organized by the Soil and 
Water Conservation and Land Utilization 
(SWCLU) of SADCC, the Government of 
Zimbabwe and DC-PAC. Dr William 
Rugumnamu, the ADALCO focal point of 
the Southern African sub-region, attended 
the Bulawayo Workshop on behalf of 
ADALCO and prepared and distributed a 
report: Towards Formulating Projects to 
halt Environmental Degradation andDe-
dining FoodandEnergy Yiekisin theSouth-
em African Sub-region. The Workshop 
also discussed matters related to land use 
planning, natural resource management, 
establishment of natural resource monitor-
ing transects, developing of pilot areas and 
the institutional framework of the Plan of 
Action for the Kalahari-Namib Region. 

West Africa 

A report on The Control ofDesertification 
and the Spread of the Desert in the South 
Saharan Zone and the Gum Belt through 
Programmes of Ecological Rehabilitation 
prepared by the West African ADALCO 
consultants/focal points has been dissemi-
nated to governments in the sub-region and 
some institutions, including the Permanent 
Interstate Committee on Drought Control 
in the Sahct (CILSS). The report could 
assist them in better management of natural 
resources on a sustainable basis in order to 
control desertiuication and promote food 
and energy production. 

A Memorandum of Agreement on Co-
operation between IC ADD and the African 
Ministerial Conference on the Environ-
mcni(AMCEN)hasbcendrafted,discussed 
and agreed upon. Close cooperation be-
tween ADALCO and IGADD is a relevant 
part ot'the Memorandurnandin this connec-
tion the two institutions will endeavour to: 

* Develop a programme for imple- 
mentation of priority AMCEN re- 
gional and sub-regional activities in 
order to achieve sustainable 
economic development, 

* Promote the establishment and 
strengthening of national, sub- 
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regional and regional systems and 
the necessary cooperaiion mecha-
nisms that are required for survey-
ing, arresting and monitoring proc-
esses ofdeser.ification and resource 
degradation, and for introducing 
appropriate measures for soil con-
servation and the protection of 
vegetal cover through improved 
cropping Systems; 
Through training programmes and 
pilot demonstration projects pro-
mote the strengthening of national 
capabilities in land use, planning 
and management for desei -tification 
control as integral parts of national 
plans for sustainable deve!opment 
Promote measures, including mass 
media campaigns and other public 
sensitization activities to ensure an 
increase in general awareness of the 
desertification problem and the full 
participation of local populations in 
solving it. 

* Develop a programme for strength-
ening nationalsub-regional systems 
and the necessary coherent coop-
eration mechanisms for surveying, 
arresting and monitoring the pro.. 
cesses of desertification in the 
IGADE) region. 

A minimum of 4-6 countries in the 
SADCC region will be assisted in 
installing or reinforcing existing 
operational village projects for sus-
tainable food, fuel and fodder pro-
duction in line with the AMCEN 
programme and under the frame of 
the Plan of Action for the Kalahari-
Namib region, as follows: 
• Angola: pilot areas in Bahia 

Faita in Benguela Province and 
Vivei in Namibia Province. 

• Botswana: four pilot areas in 
Gumare, Rakapos, Tsabong and 
Lephehe. 

• Namibia: pilot projects at 3-4 
sitcs in Hereroland West and 
East, Namaland and 
B ushmenland. 

• Zambia: a pilot site in Liangati 
DistricL 

• Zimbabwe: three pilot areas in 
Sansukwe, Dititi and Shas'hi 
Wards. 

• Mozambique: Chanhanbuzi pilot 
village in Manica Province, 

Continue support for the project on 
the integrated management and re-
habilitation of the Fouta Djallon 
Massif. 
Develop programmes for strength-
ening the Libyan and the Chad com-
ponents of the North-East African 
Sandstone Aquifer in order to fight 
against desertification and promote 

food production. 
* Support three Green Belt Project of 

North Africa (GBPNA) projects 
agreed upon by the Permanent Joint 
Committee of the (]BPNA, viz: 
- Seed Bank of North Africa 
- Collection and multiplication of 

native range plants 
- Seminar: Mycorrhiza and 

Afforestation. 
" Train about 30 technicians and vil-

lage-level leaders from Erancophone 
countries in techniques of ecological 
management of villages for the sus-
tainable production of Food, fodder 
and fuel envi&iged under the AMCEN 
programme (Mali, Mauritania, 
Senegal, Zaire, Central African 
Republic, Benin, Djibouti, Togo, 
Burkina Faso and Algeria). 

* Hold the 6th and 7th ADALCO 
meetings. 

* Publish a manual on China's Eco-
Farming containing guidelines 
adaptable for application to 
AMCEN pilotprojects for distribu-
tion to all project managers of pilot 
projects. 

ADALCO activities are guided by the 
objectives contained in recommendations 
I through 22 and 26 of the 1977 Plan of 
Action to Combat Desertification (PACD). 
This is in conformity with thegeneralterms 
of reference as endorsed by the 3rd session 
of AMCEN. 

Planned Activities for 
1992-1993 

AMCEN Pilot 
Projects 

In keeping with UNEP Governing Coun-
cil's decision 14/1 C emphasizing that 
national programmes and their process of 
implementation should be grassroots-
oriented for easier integration into national 
economic systems,UNEPconhinuesto sup-
portAfrican governments which have iden-
tilled villages to be developed under the 
Cairo Programme of African Cooperation. 
To date, pilot village and stock-raising 
projects for sustainable food, fodder and 
fuel production involving popular partici-
pation and focusing on women in develop- 

ment have obtained funding from the Arab 
and Gulf States Fund (AGFUND), the UN 
DevclopmentProgramme (UNDP), the tiN 
S udano-Sahelian Organisation (UNSO) ,the 
World Food Programme (WFP), the Cana-
dian International Development Agency 
(CIDA) and IJNEP and are under imple-
mentation in Djibouti, Egypt, Ghana, 
Uganda, Zimbabwe and Zaire. DC-PAC 
has also assisted inthe formulation ofprojcct 
proposals for development under the 
AMCEN programmes in Tanzania and 
Mozambique. These pilot projects address 
the problems of degradation of resource 
systems and the deterioration of the com-
munities' capacity to cope with natural 
hazards such as thought and floods. The 
aim is to achieve this by applying simple 

technologies, community involvement and 
deliberate redirection of governmental poli-
cies to enable communities to attain self-
sufficiency in food, energy and other basic 
requirements, as a step towards sustainable 
development. 

The piloivillage and stock-raising zone 
projects have received support from 
African governments but the most serious 
constraints are their financing and their 
management. A solution to the financing 
problem does not seem insight unless gov-
ernments make efforts to minimise high- 

I  capital inputs to the pilot projects, 
h- .. effective methods of utilizing 
loc.ili\ .i tble resources and integrate 
tradiuorial systems of resource 
management. 
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NEWS FROM UNEP 
DC-PAC 
Activities on 
Im1ementing the 
PACD 
The major global challenge to produce more 
food and domestic fuel for populations that 
are growing faster than available resources 
is a cause of land degradation, especially 
desertification and deforestation which af-
fect more than 75 countries in the dry 
regions. In the developing countries 
anihropogenic factors, particularly poverty 
and related bad land use practices, are re-
sponsible for the severe damage to these 
fragile ecosystems. Such damage is prima-
rily due to excessive exploitation beyond 
the inherent potential of the rangelands, 
cutting of trees at rates faster than their 
regeneration, and over-dosing farmlands 
with irrigation water. There is growing 
consensus that in the developed countries 
similar damage is due to excessive applica-
tions of agro-chemicals which have had 
detrimental side-effects on soil, water, air 
and human health. 

Technical Assistance to 
Governments 
The Plan of Action to Combat Desertifica-
lion (PACD) which has provided the basis 
for UNEP's assistance to governments in 
addressing desertilication problems was 
evaluated during 1989-90 in accordance 
with GC decision 15123. The findings of the 
evaluation, conducted by international sci-
entists with extensive experience in deser-
tificalion control, reconfirrned the validity 
of the PACD as an appropriate instrument 
to assist governments in developing na-
tional programmes for arresting the process 
of desertification. Several delegations at 
the first substantial session of the Prepara-
tory Committee for the 1992 UN Confer-
ence on Environment and Development 
(UNCED) also expressed the view that the 
PACD is still valid and remains a scientifi-
cally sound basis forcombaLing desertifica-
lion. There is also general global agreement 

that land degradation and descriification 
require international financial support for 
long-term development. However, 
international commitments for aid in 
anti-desertificalion efforts have not been 
forthcoming. 

It is against this uncertain global situa-
tion that UNEP contiques to emphasize in 
its programmes of assistance to govern-
ments the urgent need for creation of ceo-
logically-sound sustainable farming 
systems. This calls for bringing into play 
the traditional systems used by local people 
so as to devise effective strategies for pro-
motion of popular participation in pro-
grammesofdeseriification controL UNEP's 
approach to governments and NGOs con-
cerned with desertification control has been 
consistent in stressing that it is these meas-
ures which are critical and decisive if lim-
ited available financial resources are to be 
cfficient]y utilized. In this context, JJNEP 
has focused its efforts on engaging donors 
and governmentsofdcsercificai.ion affected 
countries in a dialogue to search for effec-
tive institutional mechanisms for integrat-
ing dcscrtification control programmes into 
overall national devclopmentplans and pri-
orities. In addition, assistance has been 
provided to selected countries in the identi-
fication and development of methodolo-
gies for assessing and mapping the status of 
desertification - its extent, rate and risk - as 
this knowledge is essential for effective 
planning for deserti fication con Irol. Exten-
sive consultations have been held with na-
tional and regional research institutions with 
a view to enhancing the methodologies 
applicable to global, regional and national 
assessments of desertification. 

National Plans of Action 
to Combat 
Desertification 
At its 44th session in 1989, the General 
Assembly adopted resolution 44/172 in 
which it required the Executive Director of 
UNEP to take specific ac tions including an 
evaluation of progress in implementing the 
PACD, preparation of a report containing 

relevant expert studies on financing anti-
desertilicalion programmes and convening 
of sessions of the Consultative Group for 
Deserlification Control (DESCON). The 
General Assembly requested the Secre-
tary-General, together with the Executive 
Director of UNEP and the Administrator of 
the UN Development Programme (UNDP) 
to report to itat its 46th session, through the 
Economic and Social Council (ECOSOC), 
on the various provisions of the resolution. 

In its decision 15123 of May 1989, 
UNEP Governing Council invited govern-
ments of countries prone to deisertification 
Loaccord priority to anti-dcsertiflcaiion pro-
grammes bypreparingnational programmes 
to combat desertification within the frame-
work of national plans for development of 
natural resources and rehabilitation of im-
paired ecosystems. The UN's Administra-
tive Committee on Coordination (ACC) 
noted that one of thekey impediments to the 
implementation of the PACD was the lack 
of well-formulated National PACDs 
(NPACDs) and national policies to support 
them. The ACC urged concerned members 
of the Inter-Agency Working Group on 
Desertification (IAWGD) to assistgovcm-
ments to Orient their development ap-
proaches towards sustainabledevelopment. 
Accordingly, UNEP, the Economic and 
Social Commission for Western Asia 
(ESCWA) and the UN Food and Agricul-
ture Organisation (FAO) agreed on a joint 
thematic programme forthebiennium 1990-
1991 for assistance to the governments of 
Bahrain, Oman, United Arab Emirates 
(UAE) and Yemen in the preparation of 
NPACDs. This joirnexercise is intended to 
assist the concerned governments to for-
mulate NPACDS as part of national social 
and economic development plans, to iden-
tify priority desertification control projects 
and to organise national project funding 
round-tables for presenting the projects to 
donors. In Yemen, where the NPACD had 
been prepared under previous arrangements 
with the government of the former Yemen 
Arab Republic, it was agreed with the new 
government to formulate a single plan for 
the unified Republic of Yemen. Conse-
quently a new draft for the whole country 
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was prepared and discussed with the rel-
evant technical agenciesof the new govern-
ment during the tatter part of 1990. The 
official approval of the draft NPACD and 
its national tong-term programme (1991-
2010) is expected tobemade laterthis year. 
This will be followed by a national seminar 
to consider adoption of the NPACD and 
organisation of national fund mobilizing 
round-tables with potential donors. 

UNEP has also continued assistance to 
other governments which are at different 
stages in development of their respective 
action plans for combating desertification. 

Argentina 
In Argentina the government received 
UNEP's assistance through the Institute 
Argentino de Investigaciones de las Zonas 
Aridas (IADTZA) in training of its nationaLs 
to establish a Geographic Information Sys-
tem ((115) capability which is essential for 
the integrated analyses required for assess-
mentsof the environmental state and trends 
in supportof the NPACD. Funding support 
has also been provided to IADIZA to en-
able the institution to initiate research work 
on descrtification,particularly in relation to 
mapping and assessment of desertification 
processes, wild fauna of and zones, genet-
ics of useful and zone plants, range man-
agement in and zones, improvement of 
saline soils, sand dune fixation and water-
shed management. Support has also been 
received from the International Dank of 
Development (BID) towards implementa-
tion of desertification control programmes. 
However, fundingof theseveral programme 
activities under the Argentina NPACD is 

UNEP/USSR Project 
on Combating 
Desertifi cation in the 
Aral Sea Area 

Desiccation of the AraL Sea is today rightly 
listed among the worst ecological disasters 
of the twentieth century. Formerly the 
world's fourth largest lake, in themid 1950s 
the Aral Scawasabrackish water body with 
avolumeof some 1,000 km3  and an arcaof 
morethan60,000km 2  (Figure 1). Butsince 

very limited in the absence of a sustained 
government policy for its implementation. 

PLAN DACTION POUR LtJTTER 
CONTRE LA DESERTIFICATION 

REPUBUQI3E TUNISPENHE 
1956 

Thnisia 
In Tunisia the Government has been imple-
menting 8 out of the 21 projects identified 
in its NPACI) formulated in 1986 with the 
assistance of UNEP. The projects include 
mappinggrazing resources in development 
zones, establishment of a seed bank, train-
ing indesertification control and integrated 
developmentofcatchment basins. Progress 
in implementing these projecLs has been 
satisfactory, with funding from both the 
governments' resources and external fi-
nancing. Other projects have been pre-
sented for financial support by UNDP, the 
International Fund for Agricultural Devel-
opment (WAD), the Arab and Gulf States 
Fund (AGFUND), the Swedish International 
Development Agency (SIDA) and the 
German Agency for Technical Cooperation 

the 1960s the water flow into the Aral Sea 
has gradually decreased from 50-6() to 30 
km 3  in the 1970s11980s to 5 km 3  in 
1989-1990. Consequently, the take is be-
coming shallower and moresaline: thewater 
level has fallen by 14-15 metres (down to 
38.5 metres above sea level) and its salinity 
has tripled to 30g per litre. 

The water body has divided into two 
distinct water areas - the Big Sea and the 
LittleSea - fcdbytheremainingllowfrom 
the Arnu Darya and Syr Darya rivers 
(Koilyakov, 1991). The dried seabed has 
become a source of salt and dust storms and 
the continental nature of the Ara] region's 
climate has become more pronounced. As 
the ground water level on the sea shore has  

(GTZ). Implementation of the NPACL) in 
Tunisia has on the whole been a success. 
Reports indicate that activities earned Out 
under the plan to protect resources and 
develop agriculture in the regions affected 
by desertification have contributed to di-
minishing theextent ofdesertification dam-
age and have maintained stable agricultural 
and pastoral activities. Some 60,000 ha of 
oases and irrigated lands have been pro-
tected against sand dune encrohment and 
10,000 ha prevented from salinizaLion. It is 
against this background that UNEP 
assisted thegovemmentofTunisiatopresertt 
a comprehensive report on its experience 
with implementation of the NPACD at the 
DESCON-7 session in order to share this 
experience and information with other 
countries, and possibly to attract additional 
funding from other donor sources. 

Mongolia and Peru 
At the request of the governments of Mon-
golia and Peru for assistance in the prepara-
tion of NPACDs, preparatory actions were 
initiated by a preliminary survey under-
taken in Mongolia in cooperation with the 
Economic and Social Commission for Asia 
and the Pacific (ESCAP) and involving the 
participation of experts provided by the 
USSR Commission for UNEP 
(UNEPCOM) and the Chinese Govern-
ifleflL In Peru discussions have been held 
with the National Office for Natural 
Resources Evaluation (ONERN) and ar-
rangements made for the institution to co-
ordinate national technical activities for 
preparation of the plan with funding 
support provided by UNEP. 

dropped desertification has affected hun-
dreds of thousands of square kilometres 
with a simultaneous reduction in the land's 
productivity. 

Thesharpdctcrioration in thelocalpopu-
lation's living conditions has led to an in-
crease in sickness and the mortality rate is 
the highest ever registered in the country. 
The public health problem of the Arat re-
gion stems from inteffetated ecological, 
social and economic issues which together 
are having an extremely adverse effect on 
the human environment. The Aral crisis 
now affects the fate of the whole country 
and has been brought to the attention and 
become a subject of concern to the world 
community. 
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Figure 1:Adapedfrom:Kotlyakôv V.M., The Aral Sea Basin: A Critical Environmental 
Zone. Environment, 1991, Jan/Feb. pp.  4-38. 

News from UNEP 

UNEP/USSR Project 
UNEP is very concerned about the degra-
dation of the Aral Sea and, as a leading UN 
agency in the field of environmental moni-
toring, could not be passive in the face of 
this expanding ecological calamity of glo-
bal magnitude. Following a visitby UNEP's 
Executive Director, Dr M.K. Tolba, to the 
USSR in 1989, where he had talks in the 
USSR Supreme Soviet on the Aral Sea 
issue, it was decided to initiate a UNEP/ 
USSR project aimed at formulating ways to 
save the sea and rehabilitate the local 
environment. 

The project entitled Athstance for the 
Preparation ofan Action Planfor theReha-
bilitation of the Aral Sea was signed in 
January 1990. It envisaged, inter atia, 
sending an international working group of 
consultants and national experts on a 
fact-finding mission to the Aral Sea to 
prepare a diagnostic study to serve as an 
information source for the Action Plan. 
Once formulated, this plan is to be submit-
ted to the Soviet government. The consult-
ants were also topreparerecommendations 
for establishing a basin-wide monitoring 
system for the Aral Sea. 

Since beginning the project in February 
1990, the expert group has completed the 
fact finding mission to the Aral Sea and 
convened three meetings where the diag-
nostic study and the outlines of the future 
Action Plan were thoroughly discussed. 

Atthcirfirst meeting in September1990 
the group adopted proposals to expand the 
original scope of the project to include 
various new subprojccts covering specific 
environmental problems of the Aral Sea 
region. 

Desertification Issues 
It was not by chance that the first of these 
subprojects concerns desertiflcation. Dc-
serrification in the Aral Sea area manifesLc 
itself as wind erosion, expansion of dune 
and solonchak mounds, loss of biological 
diversity, etc. 

The reduction in the area of the Aral Sea 
has exposed great expanses of former sea 
bed - approximately 30,000 km 2  in the late 
1980s. The solonchak mounds quickly 
form on the exposed sea bed which has 
become the greatest source of windbornc 
salts. The largest plumes arise from the 
dried strip along the sea's northeastern and  

eastern Coast which is up to 100 km-wide 
and extends for 500 km. The salty dust 
particles settle on cotton plantations and 
cause rice fields and harvests to deteriorate. 
It is estimated that up to75 million tons of 
fine dust particles and salts are transported 
by wind each year. In the Aral Sea region 
an averageolup to 520 kg of sand and salts 
fall on each ha of land (Micklin, 1988). 

The upper soil horizons in the delta of 
the Amu Darya river where, over the years, 
fine-grained sands and barns have accu-
mulated dwing the channel shifts, are now 
being blown about by the winds to form 
sand dunes and hillocks. 

The shrinking of the Ai-al Sea along 
with the greatly diminished flow of the 
Amu Darya and Syr Darya has had particu-
larly devastating effects on these rivers' 
deltas. The tugay forests which in 1961 
covered 260,000 ha in 5-6 km bands along 
the arms olthe Amu Darya delta, have been 
reduced to a fifth of that size in little more 
than two decades. Approximately 300,000 
ha of lakes and bogs that previously occu-
pied the western and central parts of the 
Amu Darya delta have dried up, leaving 
tussocks of reed rootstocks and stems and 
giving rise to typical sotonchakc (Precoda, 
1991). 

Regulation of stream flows and 
cessation of floodings has led an immense  

areadryingoutin aband25 to 100 km wide 
and about 500 km long along the course of 
the Syr Darya river. 

Of the 178 species of animals previ-
ously found in the delta of the Amu Darya, 
only 38 species remain (Burke, 1990). 

Approaching the new 

project 
The First Expert Group Meeting's recom-
mendations to incorporate desertitication 
issues into the Project were further reiter -
ated during the consultations between the 
USSR Supreme Soviet delegation and 
IJNEP in Nairobi in October 1990. The 
Protocol on the outcomeof the consultation 
directed ...in the light ofexpe rts recommend-
atioi.s to introduce amendments into the 
main directiopts of the project to cover the 
proble,'n.c of deserification  in the region... 

The task of formulating a project pro-
posal was entrusted to the respective Soviet 
institutions. Sovietscholars proceeded from 
the supposition that to halt the process of 
desert encroachment in the region it was 
imperative first to assess the local status of 
desertification more accurately on the basis 
of quantitative andqualitativecriterii. This 
goal was further accentuated by the fact that 
despite numerous surveys and studies 
undertaken in the Aral Sea area, there have 
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been few attempts to assess desertification 
phenomena integrally. In any case, previ-
ous attempts were based on the definition of 
desertificarion set forth byUNCOD in 1977 
and on the FAO/UNEP Methodology of 
Desertification Assessment and Mapping. 
As was later revealed, the major handicaps 
in using this definition and methodology 
were that there was insufficient data and it 
was necessary to collect detailed inforrna-
tion that was not usually readily available. 

As was stated by the Ad-hoc Consults-
lion Meeting on Assessment of Global Dc-
serzfication: Status and Methodologies 
held in UNEP in February 1990, the unsat-
isfactory state of methodological efforts 
was mainly due to the imperative nature of 
the definition of desertification. The Meet-
ing elaborated and adoptedanew definition 
of desertification in the context of its as-
sessment, namely, ...land degradwion in 
arid, semi-arid and thy sub-humid areas 
resulting from adverse human impact. It 
fui-ther recommended that to obtain a reli-
able and precise picture of the status of 
deseriification in the world or in a specific 
large region ...an internationally accepted 
system of methods of measuring the 
parameires of desert Wcation  should be 
developed. The aim of the new project is to 
develop and test a concrete desertification 
assessment methodology applicable to 
medium-scale mapping on the basis of the 
new definition of desertificarion. 

It was decided to concentrate future 

Consultative Group 
for Desertification 
Control (DESCON) 

Theeighth session of the ConsultativeGroup 
for Desertification Control (DESCON) was 
held in September 1991 in Geneva, Swit-
zerland. It was attended by 16 government 
representatives, 7 UN organisations, 3 
international organisations/non-govern-
mental organisations and 12 independent 
consultants. 

It was convened as a session of special 
character to review two major reports: the 
first, the Status of Desertfication and Im-
plementation of the UN Plan of Action to 
Combat Desertfication (PACD); and the 
second, the draft report of the Secretary- 

exercises in this field in the Southern and 
Eastern Pre-Aral Region where desertifica-
tion processes were particularly active. 

Apart, from this national targcttheproject 
is also oriented towards several developing 
countries in and and semi-arid zones, in 
particular those with analogous closed 
salt-lake basins, including Lake 
Mackadiggadi in Botswana, Tarim Basin 
and a number of small lakes in China and 
Mongolia. Lake Chad in Africa and Lakes 
Turkana and Magadi in Kenya. The project 
envisages provuling these countries with 
new desertification assessment methodolo-
gies elaborated in the Aral Sea area. De-
spite some ecological differences with the 
Aral Sea area, it is feasible to carry Out 
thorough comparative studies in these areas 
in order to get a clear picture of the proc-
esses involved. No similar studies have 
been carried Out for these regions, nor have 
any deserlilication assessment methodolo-
gies been developed or used therein. 

Southern and Eastern 
Pre-Aral Region 
At the Second Expert Group Meeting in 
February 1991, the project proposal enti-
LlcdDesertficationAssessment in the South-
ern and Eastern Pre-AralEegion (SEPAR) 
was endorsed in general and recommended 
to UNEP for inclusion in its programme 
activities for implementation in 1991. The 

General derived from external studies re-
quested by General Assembly resolution 
44/1 72on the implcmentationofthePACD. 
DESCON-8 also looked at chapter 6, enti-
tled Deserlification and Other Kinds of 
Land Degradation of the Comprehensive 
State of Environment Report, before their 
submission through the 3rd Special Session 
of UNEP Governing Council to the Pre-
paratory Process of the UN Conference on 
Environmentand Development (IJNCED). 
These reports had already been discussed 
by the Inter-Agency Working Group on 
Desertilication (IAWGD) in the two previ-
ous days and their proposals were consid-
ered at the DESCON-8 meeting alongside 
the original reports. 

in accordance with the new format sug-
gested by DESCON-7 in December 1990 
in Rome and further recommended to the 
General Assembly by l.JNEP's 16th  

main objectives are to assesses the present 
desertification status in the SEPAR and to 
provide the necessary background infor-
mation for the Action Plan for the Rehabili-
tation of the Aral Sea. The projectalso aims 
todevelop and testdesertilicatiorv'Ianddeg-
radation assessment methodologies forap-
plication in medium-scale mapping, and to 
provide governments of countries affected 
by similar desertiflcat.ion problems with 
management tools for combating desertifi-
cation through provision of a methodology 
of desertification assessment and training 
of specialists. 

It is hoped that ultimately a desertifica-
lion/land degradation map of the SEPAR 
with explanatory notes (scale 1:500,000) 
will be produced, and that guidelines for 
desertification assessment ai med at rcgional/ 
provincial rehabilitation of the environ-
ment and sustainable development will be 
published. A scientific report on Desertifi-
cation Assessmentin the Southernand East-
em Pre-Aral Region will be drawn up and 
workshops will be held for specialists from 
participating countries where they will be 
trained in the field in the SEPAR on 
desertification assessment and mapping. 

The principal implementing agencies 
of the project are the USSR Commission 
IorUNEP(UNEPCOM) in association with 
the USSR Academy of Sciences and the 
Moscow State University. 

Governing Council, DESCON-8 did not 
this time consider any specific dc.scrtifica-
lion control programmes and projects for 
funding, but instead was oriented towards 
exchanging information and discussing rel-
evant issues. Between sessions, as sug-
gested at DESCON-7, the informal 
DESCON Network of Focal Points will 
continue to exchange information. So far, 
23 governments, 11 UN organisations and 
agencies and 9 other international and/or 
non-governmental organisation have nomi-
nated their focal point institutions/persons. 
More governments and organisations are 
invited to do so. 

For the first time, this year there was no 
DESCON Co-sponsors meeting. This func-
tion was taken up by the inter-Agency 
Working Group on Desertification 
(IAWGD) since both IAWGD andco-spon-
sors of DESCON have practically the same 
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membership. 1AWGD held its 16th session 
just before DESCON-8. 

DESCON will continue to assist gov-
ernments of affected countries in preparing 
their National PACDs as part of their inte-
grated national development plans and as 
chapters for wider plans for environmental 

Inter-Agency 
Working Group on 
Desertification 
The 18th session of the Inter-Agency Work-
ing Group on Desenification (IAWGD) 
was heldfrom9 to 10 September 1991 atihe 
World Meteorological Organisation 
(WMO) Secretariat in Geneva, Swilzer 
land. It was opcned by Mr S. Evtcev, 
Assistant Director of UNEP, and ailended 
by representatives of the UN Food and 
Agriculture Organisation (FAO), UNEP, 
tiN Educational, Scientific and Cultural 
Organisation (UNESCO), UN Sudano-
Saheian Office (UNSO)IUN Development 
Programme (UNDP), World Health 
Organisation (WHO) and WMO. 

The meeting was convened asasession 
of special characi'er devoted to reviewing 
two draft reports prepared in compliance 
with UN General Assembly resolution 44/ 
172 as one of the preparatory actions for the 
UN Conference on Environment and De-
velopment to be held in Brazil in 1991 

The first report - the Status ofDesert(fi-
cation and Implementation of the UN Plan 
ofAction to CombatDesertiflcation (PA CD) 
- was based on available reports of various 
meetings and consultations held between 
1989 and 1991 by agencies, intergevem-
menial bodies and members of the IAWCJD 
and Consultative Group for Desertification 
Control (DESCON). In commenting on 
this report, participants at the JAWGD 
meeting emphasized the need for a 
concerted effort to improve methods of 
obtaining data and assessing desertilication 
rates and hazards. It was also mentioned 
that improved monitoring and evaluation 
techniques are required to assist decision-
makers in designing and implementing  

protection or natural resources manage-
ment. This is in harmony and full coordina-
tion with the other related strategies being 
put in place by various ministries of these 
countries and with assistance from various 
international organ isalions. 

The next session of DESCON - 

strategies for monitoring desenjfication in 
theircountries. In general, menthers of the 
IAWGD agreed with the policy guidelines 
for implementing the PACD. However, 
they expressed reservations with regard to 
the report's step-by-step system of correc-
tive measures and suggested that some of 
the targets were over-ambitious and that 
some actions could be carried out concur -
rently and should not therefore be insti-
gated separately. They also suggested that 
actions and preventative measures should 
beputinpiacesothatareas not ycidesertilied 
remain so. Some members stressed the 
need to emphasize balanced production 
and good land use practices. 

With regard to the chapter on financing 
the PACD, participants suggested that in 
order to give decision-makers a clear per-
spective and various options to consider, it 
would be advisable to calculate costings 
around ilifferentscenarios based on present 
levels of aid, adjusted for inflation, rather 
than putting forward large figures indicat-
ing required funding to stop or correct 
desci-tilication damage in general. They 
also suggested that it would be helpful to 
include some comparisons showing, for 
example, financing required for food 
production as compared to costs for the 
reclamation of degraded lands or the pre-
vention of degradation. To make a more 
realistic estimate of additional funding re-
quirements it would help if UNEP collabo-
rated with FAO, the World Bank, UNSO, 
the International Fund for Agricultural 
Development (IFAD), donor agencies and 
others to obtain figures for current expendi-
ture on dmyland developmenc/desertifica-
lion control. Although it is not possible to 
change the figures already contained in the 
report, the IAWGD Secretariat will intro-
duce a paragraph putting forward the 
participant's comments. 

DESCON-9 - will be held in 1993 and will 
discuss the new, interesting orientations of 
desertification/land degradation that are 
anticipated to come out of UNCED which 
will beheld in June1992 in Rio dejanciro, 
Brazil. This is in accordance with the UN 
General Assembly resolution 44/172. 

The second report considered by the 
IAWGD meeting - Finance Studies on the 
Implementation of the PACD - drew upon 
the advice of several high-level experts in 
the world of international finance. The 
FAO representative felt that the proposed 
new methods to finance programmes of 
multilateral organisations dealt more with 
desertification control activities than sus-
tainable development of drylands. The 
UNSO representative pointed out the diffi-
culty of drawing conclusions from the large 
variety of funding mechanisms listed and 
said that it vas not always possible to adopt 
the approach of investment for agriculture 
and dryland developmen t because there are 
situations such as persistent drought and 
related desertilication that require social 
relief measures almost on a permanent 
basis. 

With regard to the promotion and de-
velopment of technology and iLstransferto 
developing countries, UNESCO and UNSO 
stressed the need to strengthen national 
capabilities to adapt foreign technologies to 
local conditions and to set up piloL projects 
for research and training to demonstrate 
new technologies to scientists and farmers. 
They also pointed out that traditional tech-
nologies have been very much diluted and 
indigenous scientists are not necessarily 
qualified to revive and promote them. FAO 
suggested that existing institutions should 
be used fully before new structures are 
created. 

The IAWGD participants also agreed 
to discuss the first drafts of chapter 6 - 
Desertfication and Other Forms of Land 
Degradation - of the final State of the 
Environment report required by UNEP 
Governing Council for submission to 
UNCED at their respective organisations 
and to send their comments on to UNEP. 
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Assessment and 
Mapping of the Status 
of Desertification 

In its resolution 44/172 theGeneral Assem-
blycalledforageneralevaluaxion ofprogress 
in implementing the PACD to be contrib-
uted for discussion at UNCED-1992. In 
reviewing the previous GA resolution 39/ 
168 which also required a further overall 
assessment of progress in implementation 
of PACD to be carried Out by 1992, the 
Administrative Committee on Coordination 
(ACC) noted that the global assessment of 
desertification and preparation of a The-
matic Atlas of Desertification will consti-
tute key components of the report on gen-
eral evaluation. The ACC fuzther invited 
UNP to continue using the Designated 
OfficialsofEnvtronmentalMatters(DOEM) 
and inter-Agency Working Group on De-
serification (IAWGD) mechanism to keep 
the subject of assessmenz of desertification 
under constant review. In carrying out the 
assessment IJNEP has attached high prior-
ity to cooperating with component institu-
tionsand c.hoseuN bodieswithexperlisein 
methods of assessing and mapping 

Taining Course on 
Desertification 
Monitoring 
Technology for the 
Arab Centre for the 
Studies of Arid Zones 
and Drylands and 
AsialPacific Regions 

A training course on deseriification moni-
toring technology was held in the USSR 
from 15 October to 3 November 1991. It 
was organised by the Centre for Interna-
tional Projects (CIP) in cooperation with 
UNEP, the Arab Centre for the Studies of 
Arid Zones and Drylands (ACSAD) and 
the Division of Industry, Human Setik- 

desertification. In order to consolidate views 
on assessment methodologies IJNEP 
convened an Ad-hoc Consultation Meeting 
in February 1990. This meeting agreed 
on the following working definition of 
deserlifi cation: 

Desertification is land degradation in 
arid, semi-arid and dry sub-humid areas 
resulllng from adverse human impact. 

ATechnical AdvisoryGroup,composed 
of scientists from regional and national 
rescaith institutions was set up, which met 
in May and November 1990 and in May 
1991. This group has provided guidance on 
the assessment process, the content, the 
structure and the design of the World Atlas 
of Thematic Indicators of Desertiflcwion 
which will be the published medium of the 
global assessment of the status and trends 
of desertification. 

Some limitations regarding the assess-
ment exercise have been identified from 
consultations during the Ad-hoc Consulta-
tion Meeting in February I990and with the 
Advisory Group. As detailed information 
on deseriification at national level is not 
available worldwide, the assessment of 
desertification using global and regional 
data sets will bemeaningful mainly at these 
levels. UNEP is using the Global Assess-
mentof Soil Degradation (GLASOD) Map 
and climatic information as a baseline for 

ments and Environment of the Economic 
and Social Council for Asia and the Pacific 
(ESCAP). Thecourse was hosted by Mos-
cow State University, the Ukrainian Re-
search Institutes of Soil Science and 
Agrochemistry in Kharkov, andCrop Farm-
ing in Kiev, and the Institute of Deserts in 
Ashkhabad. 

Sixteen specialists from China, thePhil-
ippines, India, Egypt, Thailand, Oman, 
Afghanistan, Syria, Palestine, Sudan, 
Yemen, Mongolia, Jordan, Morocco and 
Tunisia attended the course which was in-
tended to upgrade their professional skills 
and to promote the exchange of informa-
tion in desertification/land degradation 
monitoring, assessment, mapping and 
remote sensing. 

The training programme was both theo-
retical and practical. Prominent Sovietschol-
ars and scientists from leading research and 
design institutes were invited to speak. Two 
lecturers from ACSAD and one from 
CAZRI, India, spoke on their valuable  

the global assessment of deserrificauon. 
Other information such as data on vegeta-
tion and rangeland degradation and popula-
tion pressure is being considered in as faras 
that data is available. 

Considering the complexity of deserti-
fication processes the World Atlas of The-
matic indicators of Deserhficat ii,n will be 
used as the main medium for reporting on 
the global assessment of desertification. 
This Atlas will contain a World Map at an 
approximate scale of 1:10 million, which 
will show relevant indicators or factors of 
desertification/land degradation. 

The global and regional section of the 
World Atlas contains maps based on 
bioclimatic and soil degradation aspects in 
arid, semi-arid and dry sub-humid areas. 
Information on vegetation and population 
are also included. The national/local sec-
tion features methodological approaches in 
desertification/land degradation mapping 
in Argentina, China, Kenya, Mali, Syria, 
Tunisia and USS1. 

The Atlas will contain the first system-
atic approach to mapping thematic indica-
tors of desertification at global, regional 
and national levels. However, there will 
still be considerable scope for improvement 
through the compilation of more detailed 
data sets, especially those related to the 
socio-economic aspects of desertification. 

experiences gained through theircountries' 
differentapproaches todeseniflcaiion moni-
toring and control. ACSAD also presented 
a report containing a thematic question-
naire aimed at assessing various desertifi-
cation processes in Arab countries and par-
ticipants agreed that this could serve as a 
basis for organizing a monitoring system in 
the ACSAD/ESCAP region. 

Other subjects covered include an early 
diagnostics survey of desertification proc-
esses, multi-scale landscape mapping, in-
formation technologies of desertificauon 
monitoring, soil protection, technical pro-
visions of remote sensing, desert zone soils 
monitoring and modem methods to survey 
soil composition. 

At round table discussions the partici-
pants prescntedbricf reports on the statusof 
land degradation/desertification in their own 
countries and it was suggested that these 
should be published as a supplement to the 
Training Course Proceedings.Traineesalso 
reviewed and discussed the problem of 
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Agrochetnistry. K/iarkov, during their training course on desertification ?nornioring 
technology, October-November 1991. 

News from UNEP 

saline soils rehabilitation in the Euphrates 
Basin with an expert from the USSR Corn-
mission for UNEP who participated in the 
experts mission to Syria in 1990-91. 

Field trips were arranged toexperimen-
tal farms in Kharkov and Kiev. In 
Ashkhabad, laboratory sessions were held 
and trainees visited demonstration plots at 
theTurkmenian Agricultural Experimental 
Station where they were shown modern 
technologies for monitoring desertification 
and fixing sand dunes in desert zones. 

All the participants weregiven training 
materials and teaching aids and expressed a 
keen interest in the presented reports. At 
the final session they expressed their appre-
ciation and unanimously agreed that the 
course had fulfilled its goals. They empha-
sized the importance of assimilating the 
experiences of the USSR, Ukraine and 
Turkmertia in descrtification control and 
monitoring in their own countries. They 
suggested that it would be expedient to 
further develop joint UNEP/ACSAD/ 
ESCAP/USSR training programmes and it 
was proposed to hold a practical training 
course in one of the countries of the region. 

International Training 
Course on the 
Reclamation and 
Conservation of Saline 
Irrigated Soils 
A training course on reclamation and 
conservation of saline irrigated soils was 
held in USSR for specialists from Latin 
American countries from 18 September to 
5 October 1991. It was organised by the 
Centre for Intemalional Projects (CIP) in 
cooperation with UNEP and the Instituto 
Argentino de Investigaciones de las Zonas 
A.ridas (IADIZA). The course was hosted 
by the Moscow Land Reclamation Insti-
tute, Armenian Research Institute of Soils 
Science and Agrochemistry in Erevan and 
the Scientific and Production Unit 
(S ANIIRI) in Tashkent. 

In all, 24 participants from Argentina, 
Bolivia, Brazil, Colombia, Chile, Cuba, 
Ecuador, Mexico, Peru, Venezuela and 
Guinea Bissau attended the course which 
was both practical and theoretical and in-
corporated lectures, seminars, discussions,  

exchange of national experiences, field 
studies, excursions and study tours. 

Prominent Soviet scholars and experts 
from leading research and design institu-
tionswereinvitcd to share their knowledge, 
as well as Mr L. Nijensohn from the 
Universidad Nacional deCuyo (Argentina) 
and Mrs E. Abraham from IADIZA 
(Argentina). 

During the theoretical partof the course 
in Moscow, participants learned about the 
problems of salinization of irrigated lands 
in the USSR, soil regionalization of saline 
lands, the complex design of land reclama-
tion systems and the ecological and soio-
economic impact of salinization on irri-
gated lands. Extensive field trips to the 
Ararat valley (Armenia) and Golodnaya 
steppe (Uzbekistan) brought them into con-
tact with the practical application of diverse 
land reclamation methods which have trans-
formed formerly infertile and degraded soils 
into productive agricultural lands. They  

also visited various institutes, researeh and 
production units, field and experimental 
stations, and collective and state farms in 
Armenia and Uzbekistan where these 
methods were elaborated. 

During thecourse thetrainees discussed 
their own countries' experiences in recla-
mation and conservation of saline irrigafed 
lands and cxcharigcd views on ways and 
means to make use of the USSR's experi-
ence in Latin America. They were already 
well-versed with the issues involved and 
showed a high level of interest in the pre-
sented material. At the end of the course 
they concluded that they had improved 
their knowledge and this would help them 
in their professional activities in their re-
spective countries. All participants were 
highly appreciative of the scientific and 
organizational level of the course and 
stressed their wish for closer cooperation 
between CIP and Latin America in the 
future. 
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DC-PAC Training Activities in 1990-1991 

Date Dural Ion Number of Number of Hosting 
Participants Countries Country 

Training course 1 -31 October 4 weeks 25 10 Mendoza 
Dosertification 1990 Argentina 
Assessment, Mapping lAD IZA 
and Monitoring 
for Latin America 
and Caribbean 
region 

Training course 7-27 October 3 weeks 20 10 Damascus 
Diagnostic, 1990 Syria 
Reclamation 
and Conseivation 
of Gypsiferous 
Soils for ACSAD/ESCWA 
region 

Training course 15 September- S weeks 18 7 Ashkhabad 
Range/and Develop- 6 October USSR 
rnent and Desotlifi- 1990 CIP 
cation Control 
for SADCC region 

International 3-24 October 3 weeks 18 8 Nanjing 
Training Workshop 1990 China 
on Eco -farming 
Villages for African 
Coun fries 

Regional Training 25-29 June 1 week 17 7 Bulawayo 
Workshop onPproject 1990 Zimbabwe 
Formulation within 
the Plan of Action 
for the Katahari- 
Naniib Region 

Training course 18 September- 3 weeks 23 10 Moscow- 
Reclamation and 5 October Verevan- 
Conservation of 1991 Tashkent 
Saline Irrigated USSR 
Soilslor CIP 
LAC region 

Training course 15 October- 3 weeks 21 17 Moscow- 
Desertification 3 November Kharkov- 
Monitoring 1991 Ashkhabad 
Technology USSR 
for ACSAD and CIP 
ESCAP regions 

The ,nembersoflAWGD:FAO. ESCAP, UNESCO. lIED UNSO and WMO reported thaiin 1990-1991 they ho4traineda total ofZOO4 
individuals in thfferenz areas relaied to desertifi cation control. 
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News from UNEP 

Southern African 
Development Co-
ordination Conference 
(SADCC) Workshop on 
Project Formulation 

In Southern Africa UNEPIDC-PAC is col-
laborating with the member governments 
of the Southern African Development Co-
ordination Conference (SADCC), both na-
tionally and through the Soil and Water 
Conservation and Land Utilization Unit 
(SWCLU) of SADCC. 

Information and 
database 
The UNEP/DC-PAC Desertification infor-
mation System (DES iS), established in 
accordance with the Governing Council 
decision 12/10,uses software developed by 
UNESCO and includes bibliographic 
reference information data on project ac-
tivities and other databases to facilitate the 
query response services. Three major 
bibliographic reference databases are on 
desetlification (DESBIfi 3,765 records); 
wind erosion control (BIW1ND 5,655 
records),andreferencematerials in UNEP's 
descrtificationlibrary(DELI 1,511 records). 
There are four databases on desertification 
control project activities: wind erosion 

The Plan of Action for Integrated Land 
Use Planning in the Kalahari-Namib Af-
fected Areas was developed in collabora-
tion between DC-PAC and SWCLU in 
response to a request by Southern African 
member governments to UNEP Governing 
Council and to the Inter-Agency Working 
Group on Desertificalion (IAWGD). The 
Plan was approved by the SADCC Corn-
miueeofMinisters of Agriculture and Natu-
ral Resources in November 1989. The 
Workshop on project formulation was held 
in Bulawayo, Zimbabwe, from 25-29 June 
1990. It was attended by 17 representatives 
from Botswana,Lcsotho, Swaziland,Tanza-
nia, Zambia and Zimbabwe and by represen- 

(ACWIND 168 records), network of re-
searchers on wind erosion (REWIND 355 
records), activities within the UN 
(PROCOM 325 records), within UNEP 
(DEPRO 62 records), and a directory of 
organisations (DIOR 561 records). The 
system has been very useful in responding 
to an average of 200 requests for inform a-
tion received each month. The and lands 
andrcsearch institutions bibliography data-
base(DESBIB), developcdjointlyby UNEP 
and the Office of Arid Lands Studies of the 
University of Arizona during 1989, has 
been completed for distribution to universi-
lies, libraries, international training and 
research institutions and environmental 
organ isations. 

The Desert ification Control Bulletin, 
with about 3,500 English copies per issue,  

tatives from SADCC, CIP, African Desert 
and Arid Lands Committee (ADALCO), 
UNEP, the University of P. Lumumba 
(USSR) and Institute of Deserts (USSR). 

The main topics discussed were land 
useplanning, natural resourcernanagement, 
monitoring transects, developing of pilot 
areas and institutional frameworks in the 
Plan of Action for the Kalahari-Namib 
Region. 

The country project documents for 
Botswana, Zambia and Zimbabwe were 
discussed and recommendations made for 
further development. Implementing insti-
tutions and focal points for these three 
countries were identified. 

has been published for distribution as the 
main medium for dissemination of deserti-
flcation control information. In addition, 
the Proceedings of the Ad-hoc Consults-
tiveMeeting,Nairobi,25-28 February 1990 
on Assessment of Global Desertifi cation: 
Status and Methodologies (300 pages) has 
been published (300 copies) for distribu-
tion to research institutions, universities 
and concerned scientists. The National 
Plans of Action for Combating Deserlifica-
tion in Mali and Mauritania were tri slated 
from French to English for distribution 
(100 copies each) to interested agencies, 
organisations and individuals for purposes 
of exchange of information and soliciting 
financial support for projects under the 
respective action plans. 

Farewell! 
UNEP/DC-PAC regretfully has said farewell to Mr Stanislav Sangweni, Senior Programme Officer, who is 
returning to South Africa to take up the post of Director in the School of Rural and Community Development 
at the University of Natal, Pieterniaritzburg. 

Mr Sangweni jomed DC/PAC in 1983. He was instrumental not only in assisting with assessments of the 
Plan of Action to Combat Desertification but also in the Inter-Agency Working Group on Desertification. More 
recently he helped to bring about the first Chinese Eco-village Workshops for African Ministerial Conference 
on the Environment pilot village projects, held earlier this year. 

Mr Sangweni would like to extend his best wishes to all friends and colleagues with whom he has worked 
over the years and he expresses the wish that he may collaborate with UNEP in the near future in his new role. 
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NEWS OF INTEREST 

Conference on 
Collaborative 
Research for Arid 
Land Development 
A conference on Collaborative Research 
and Development Applications for Arid 
Land Development was held from 5 to 10 
August 1991 in Santa Barbara, California, 
USA. The aim of the conference was to 
obtain an international perspective on the 
state of the artof and lands research and its 
possible application towardssustairiing pro-
ductivity and ensuring the future habitabil-
ity of and zones worldwide, through joint 
USfJapanese collaboration. 

New crops and products research perti-
nent to and zones were examined to iden-
tify the opportunities and constraints 
involved in producing alternative products 
from and uses of the world's and zones. 
The issues surrounding various desert 

nianagemcntstrategiesand approaches were 
also discussed and there was an optional 
field trip through Southern California and 
Arizona which offered the chazice to see at 
first hand various and land management 
programmes. These include drip irrigation 
of avocado and citrus fields, reverse osmo-
sis desalting facilities to reduce the salinity 
of the Colorado river, and multiple water-
use systems integrating aquaculture and 
crop irrigation. 

The conference included invited papers 
on desalinization of soils, sand dune 
stabilization, biocides, biotransformation 
of natural plant products, gums, resins, 
solar energy development, and transporta-
tion systems, and others. 

It was organised by the Engineering 
Foundation of New York in cooperation 
with the University of Arizona Office of 
Arid Lands Studies, Cooperative States 
Research Sei-viceand thelnstitute forPhysi. 
cal and Chemical Research, Waiko City, 
Saitama, Japan. 

Engineering Foundation Conferences 
were established in 1962 to provide an 
opportunity for theexploration ofproblems 
and issues of concern to engineering from 
many disciplines. 

For more information or a copy of the 
proceedings please contact: The Engineer-
ing Foundation, 345 east 47th Street, Room 
303, New York, NY 10017, USA. Tel-
ephone: (212) 705-7835. Fax: (212) 705-
7441. 

Crimson Lentils 
According to the American journal Crop 
Science, the Crimson lentil (Lens cuilnaris 
Medikus) has been evaluated as equal toor 
better than Redchief, the most commonly 
grown lentil in eastern Washington State 
and northern Idaho, USA. Crimson's most 
salient features are its adaptability to low 
rainfall conditions, its early blooming date 
(essential if the higher temperaturesof sum-
mer are to be avoided), tall and upright 
growth habit (important for mechanized 
harvesting), and good yield. The crimson 
lentil "should appeal to international mar-
kets," Crop Science notes. 

This new breed of lentil is derived from 
Egyptian germplasm supplied by The In-
ternational Centre forAgricultural Research 
in the Dry Areas (ICARDA) in Syria to the 
US Department of Agriculture and 
Washington State University, 

The Egyptian variety from which the 
Crimson lentil derives,Giza-9, is known as 
a "purified landrace". A landrace is a crop  

variety characterized by modest yields but 
goodadaptabilnytolocalconditions. Farm-
ers traditionally used seed mixtures includ-
ing several varieties to avoid crop failure. 
Egyptian researchersidentifled Giza-9,sam-
ples of which were sent for storage in 
ICARDA's genebank. ICARDA in turn 
made these samples available to scientists 
at the University of Washington in Pull-
nian,WashingtonState. Scientisisin Wash-
ington found that Giza-9 thrived under the 
conditions of the area and subsequently 
gave the go-ahead for its release in the 
USA. According to ICARDAs senior 
lentil breeder, Dr William Erskine, theCrim-
son lentil "is illustrative of the value of 
rcse.archconductedjoiniJy in dry areas such 
as the Middle East and the Western USA." 

Lentils were probably one of the first 
pulse crops to be domesticated in the Fertile 
Crescent. Carbonized lcntilremains, found 
at Tel Mureybit on the banksof theEuphra-
tesRiverinnorthernSyria,datcback 10,000 
years. Thecultivation of lentils spread with 
Neolithic agriculture to southern Europe  

and reached Crete by 6000 BC. Lentils 
were highly esteemed in Pharaonic Egypt, 
a paste of lentil was found in the 12th 
Dynasty (2400-2200 BC) tombs at Thebes. 

Traditionally lentils have been attrib-
uted with a wide range of medicinal proper -
ties. Old medical texts report that lentils 
"thicken the blood", which may refer to 
their high iron content. Lentils are low in fat 
but rich in carbohydrates, protein, calcium, 
iron, phosphorous and the B vitamins. 
Sprouted lentils are also a good source of 
vitamin C. 

Located in the region where lentils were 
first domesticated, ICARDA collects and 
preserves the germplasm of this important 
crop. ICARDA's Legume Programme, 
working closely with the Centre's Genetic 
Resources Unit and the region's national 
agricultural research programmes, scours 
this area for rare and potentially critical 
seed samples. ICARDA's genebank in-
cludes close to 100,000 samples of wheat, 
barley, legume and pasture crops from 
around the world. 

56 



!s ws of interest 

State of the World 
1991 

Published by W,W. Norton and Co. Inc. 
500 5thA venue,New York,NYJU 110, USA 
or W.W. Norton and Co. Ltd. 10 Copric 
Street, London, WCIA IPU, UK. 
Price US $10. 

This book by the Woridwatch Institute 
examines the current state of the earth and 
attempts to find solutions for sustainable 
development. 

According to authors L.R. Brown eta!, 
as environmental problems become global 
in scale, the world as a whole will have to 
marshal efforts toensureccologicallysound 
development in developing countries. They 
suggest that political stresses between East 
and West are likely to be replaced by eco-
nomic stresses between North and South 
and that, in the future, the global agenda 
will come to be dominated by the relation-
ship between nations and nature. But a 
reorientation of the global economy to-
wards sustainable development calls for 
fundamental reforms at both national and 
international levels. 

State of the World 1991 discusses the 
pros and cons of different sources ofenergy 
and, in particular, describes and lauds the 
merits of solar and geothemial energy sys-
tems. More controversially, the contain i-
nation of the earth's soil, water, and airby 
the production, testing and maintenance of 
conventional, chemical, biological andnu-
clear arms is discussed and the military's 
share in global pollution and energy con-
sumptionisexaminerl. Other issuesinclud-
ing family planning, waste management, 
forestry, comm unity planning and  

transportation and over consumption are 
also mentioned. 

The authors conclude that successful 
economies must be dynamic and capable of 
adapting to constant change as technolo-
gies develop and societies' needs evolve. 

Trees of Life: Saving 
Tropical Forests and 
their Biological 
Wealth 
ByKentonMillerandLaura Tan gley, World 
Resources institute Publications, Box4852, 
Hainpden Station, Baltimore, MD 21211, 
USA. Pp 224, paperback, ISBN 0-8070-
8503-0. Price US $9.95. 

Every hour more than 4,000 acres of 
forest are destroyed and another four plant 
and animal species become extinct. At 
current rates, most of the world's tropical 
forests and a quarter of the earth's species 
could have died Out in little more than a 
generation. Trees of Life suricys current 
and historical assaults on the world's tropi-
cal forests - haliof which have already been 
cleared or degraded - and examines the 
Costs and consequences in human, ecologi-
cal and economic terms. The authors reveal 
how poverty, population growth and the 
short-sighted policies of governments, in-
ternailonal agencies and commercial enter-
prises are cont.ribuling to the massive 
destruction of the world's biological 
resources. But they also show that solu-
tions can he found in new approaches to 
forestry, agriculture, land tenure and 
foreign aid and offer suggestions for 
actions by government and individuals. 

This is the second in the World Re-
sources Institutes' Guides to the Ent'iron-
ment series which is written for general 
audiences to dispel confusion about critical 
environmental issues, 

Reflets Saheliens 
This French Bulictin, puhlishcd quarterly, 
is dedicated to drought and desertirication 
control in the Sahelian countries. The main 
theme is the protection of the environment 
in order to reduce future disasters. Past 
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Drawing by Nigel Paige in Food 
Beginners. 

articles have been written on efforts to 
achieve food security in the region, deserti-
lication control strategies in Mali, biologi-
cal control olcerca] pests and promotion of 
butane gas as a substitute for carbon and 
wood fuel. To subscribe, please contact: 
The Permanent Interstate Committee on 
Drought and Deseriification (CILSS), 
Reflet.c Saheliens, BP 7049, Ouagadougou, 
Burkina Faso. 

ECA Environment 

Newsletter 
This newsletter aims to maintain a constant 
dialogue on environmental issues between 
the UN Economic Commission for Africa 
(ECA) and its member states. Contribu-
tionson environmental problems, manage-
ment and development in Africa will be 
welcomed as they will help to sensitize 
readers and disseminate information. For 
more information, please contact: DrLicks 
Tandap, Chief, Environment Unit, Natural 
Resources Division, ECA, P0 Box 3001, 
Addis Ababa, Ethiopia. 

African Disaster 

Handbook 
Published by the World health Organisa-
(ion's Panafrican Centre for Emergency 
Preparedness wdResponse,P0Box3050, 
Addis Ababa, Ethiopia. Price US $ 12. 

The aim of WHO's African Disaster 
handbook is to provide communities with 
simple, clear and useful guidelines on pre-
paredness measures to take before, during 
and after disaster strikes. The coping ca-
pacity of a community is directly related to 
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well-prepared community can mitigate the 
effects of disaster more efficiently and with 
reduced loss of life and structural damage. 

African Disaster Handbook introduces 
each type of disaster and then follows with 
practical inforrnauon on how to mitigate its 
effects. Itissimply written and extensivcy 
illustrated throughout. 

(Adaptedfrom reviews in the ark published 
by the World Health Organisation's 
Panafi-ican Centre for Emergency 
Preparedness and Response.) 
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