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The Uniied Nations Conference 
an Desertification (UNCOD) 
was held in Nairobi from 29 
August to 9 September 1977. 
This was the first worldwide 
effort initiated to consider the 
global problem and responsibili-
ties posed by the spreading 
menace of desertification. 95 
States, 50 United Nations offices 
and bodies, 8 intergovernmental 
orgartisations and 65 non-
governmental organisations 
participated. The United Nations 
Conference on Desertification 
prepared and adopted a world-
wide Plan of Action to Combat 
Desertification (PACD) with 28 
specific recommendations. The 
Plan of Action was approved by 
the United Nations General 
Assembly at its 27th session on 
19 December 1977. 

Recommendation 23 of the 
Plan of Action invited all 
relevant United Nations bodies to 
Support, in their respective fields, 
international action to combat 
desertification and to make 
appropriate provisions and 
allocations in their programmes. 
Recommendation 27 gave the 
responsibility for following up 
and co-ordinating the implemen-
tation of the Plan of Action to the 
United Nations Environment 
Programme (UINEP) with its 
Governing Council (OC) and 
Administrative Committee on 
Co-ordination (ACC). 

Immediately after approval of 
the Plan of Action, the 
Desertification Unit was 
established within UNEP to 
assist the Executive Director and 
ACC in cartying out their tasks 
in the implementation of the Plan 
of Action. One of the main 
functions required by the Plan of 
Action from the Desertification 
Unit was to prepare, compile, 
edit and publish at six-monthly 
intervals a newsletter giving 
information on programmes, 
results and problems related to 
the light against desertification 
around the world. 

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

Desertificalion Control Bulletin 
is an international bulletin 
published at six-monthly 
intervals by the United Nations 
Environment Programme 
(UNEP) to disseminate informa-
tion on, and knowledge of, 
desertification problems and to 
present news on the programmes, 
activities and achievements in 
the implementation of the Plan of 
Action to Combat Desertification 
around the world. Articles 
published in Desereificazion 
Control Bulletin do not imply 
expression of any opinion on the 
part of UNEP concerning the 
legal status of any cotmoy. 
territory, city or area, or its 
authorities, or concerning the 
delimitation of its frontiers or 
boundaries. 

Material not copytiglued may 
be reprinted with credit to 
Desertificazion Control Bulletin, 
UNEP. 
Enquiries should be addressed to: 

The Edivir, 
Desert (ficalion  Control Bulletin, 
UNEP, P0 Rox 30552, Nairobi, 
Kenya 

Cover photographs: 
The Editor of Desertification 
Control Bulletin is seeking 
photographs for consideration as 
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should be sent to the address 
above. 
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Abstract 
Zones of the active and maclive 
sand dunes were recognized in the 
studied area in Egypt from the 
interpretation of the Landsat satellite 
imageries at different times. These 
areas of sand accumulations are 
located to the west and east of the 
Nile Delta; south and west of the 
Fayourn and Wadi EL-Rayan 
depressions; EL-Kharga Oasis; Nile 
Valley (south-west EL-Minya); 
north-west of Lake Nasser and north 
of the Sinai peninsula. 

The characteristics of these dunes 
and sand areas were described and a 
map of the active and inactive sand 
dunes in the studied area was 
prepared. The results of the inter-
pretation of the Landsat satellite 
imageries revealed that the acolian 
deposits were easily delineated due 
to the associated high spectral 
reflectance. 

Considerable attention should be 
focussed on monitoring the pro-
cesses of the migration of the sand 
dunes towards the fertile cultivated 
land in Egypt. 

Introduction 
Egypt is almost enti rely desert; only 
about 4 per ccnL of the total area 
(approximately 1 million km 2)  is 
cultivated. The climate is and in 
southern and central Egypt and 
semi-arid in the north. 

Topographically, Egypt is divided 
into four major regions: (I) Nile 
Valley and Delta where the majority 
of the population (55 million in 
1988) is located; (2) western desert; 
(3) eastern desert and (4) Sinai 
peninsula. The annual growth of the 
population is approximately 2.5 to 
3% (1 million each year). Therefore, 
Egypt needs to increase the culti-
vated area rather than lose areas to 
the desert. 

Several investigators have studied 
the sand dunes in Egypt. Among 
them, Said, (1962) in his geological 
studies about Egypt, mentioned that 
different sizes and types of sand 
dunes are located in the western 
desert. EL-Shazly et al. (1975a and 
1975b) found that some aeolian 
accumulations are covering consid-
erable areas in the eastern part of the 
Suez Canal and western part of the 

Nile Delia. EL-Baz (1978) studied 
the desert colour using the Apollo-
Soyuz photographs in the western 
desert and indicated that there are 
some sand dunes accumulated in the 
western part of the Nile Della. 
Dalsted and Worcester (1979) used 
remote sensing techniques to iden-
tify active sand dunes and other 
features as indicators of 
desertilication in Western Africa. 
EL-Baz and Wolfe (1982) studied 
the movement of the sand dunes in 
the western desert and concluded 
that there are relationships between 
the direction the sand moves and the 
orientation of dunes and wind 
velocity and direction. 

This study aimed to delineate the 
sand dunes that are encroaching on 
the cultivated land in the selected 
areas by using manual remote 
sensing techniques. 
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Figure 1: Landsat scene location for the study area 



Figure 2: Reflectance range for natural materials (qfter G.K. Moorc, 1977) 
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Figure 3: Active and inactive sand dunes map 
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Materials and Methods 
Egypt is covered by 63 Landsat Multi-
spectral Scanner (MSS) scenes which lie 
along 10 paths (from path 185 to 194) and 8 
rows (fltm row 38 to 45) and is covered by 
60 Landsat Thematic Mapper (FM) scenes 
which lie along 10 paths (from 172 to 181) 
and S rows (from 38 to 45). Twenty-nine 
Landsat MSS scenes were needed to cover 
the study area (approximately 48 per cent of 
the total Landsat MSS scenes covering 
Egypt). Due to the unavailability of the 
Landsat I'M scenes for the total selected 
area, the study used one scene with different 
bands for the east Nile Delta area. The 
entire study area is defined by the Landsat 
scene locations shown in Figure 1. The 
Landsat satellite imageries, prints and 
transparents were interpreted at a nominal 
scale of 1:1,000,000 across different dates, 
1972, 1973 and 1984. 

The individual Landsat scenes were 
visually interpreted and a zoom transparent 
scope was used to transfer the results to a 
base map. The interpretation involved 
delineation of the sand dunes and aeolian 
areas with respect to their size, shape, colour 
and deposition pattern. The area (km 2) of 
the different aeolian features was measured 
using an electronic planimeter. 

Results and Discussion 
Spectral reflectance characteristics 
The interpretation of the Landsat imageries 
of the study area revealed that sand dunes 
and aeolian deposits of different types, sizes, 
colours and orientation cover considerable 
areas in the western desert, east of the Nile 
Delta and north of the Sinai peninsula. 
These dunes and accumulations belong to 
the Quaternary sediments (Pleistocene and 
Holocenc). Figure 2 shows bow diy sand 
areas typically have high reflectance 
(Moore, 1977) and, thus, they can usually be 
delineated on the Landsat imageries. The 
contrast of the sandy areas to the other less 
reflective materials allow easy separation. 
The sandy deposits appear in distinctive 
light yellowish colours on the Landsat false 
colour composite imageries and as light grey 
tones on black and white imageries. The 
longitudinal and transversal sand dunes 
are also easily located by their very 
distinct alignment while sand sheets are 
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Figure 4. Landsat band 7 (near infrared) image. scene 1106-00060 (Path 
191, Row 38) dated 5 January 1973, showing the sand dunes (NW-SE 
direction) west of the Nile Delta. A part of the Nile Delia appears in the 
upper right corner and a part of the Mediterranean Sea in the upper left 
corner. 

FigureS: Landsal band 6 (near infrared) image, scene 1165-00050 (Path 
190, Row 40) dazed 3 January 1973, showing the encroachment of the 
longitudinal dunes into the Fayoum and Wadi EL-Rayon depresrion3. 
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characterized by sand ripples and homo-
geneous texture and colour. 

Active sand dunes 
An interpretation map was prepared 
(Figure 3) showing the location of the 
different aeolian features, i.e., active and 
inactive sand dunes in the study area. 
From this map five discemable areas are 
identified as having serious sand dune 
encrtachment: (1) west of the Nile 
Delta; (2) south and west of the Fayoum 
and Wadi EL-Rayan depressions; (3) the 
Nile Va1ly (south-west EL-Minya); (4) 
EL-Kharga Oasis, and (5) north-west of 
Lake Nasser. 

West of the Nile Delta: This area 
(Figure 4)is mainly covered by active 
sand accumulations characterized by 
undulating relief and some scattered 
gravel. These aeolian sediments have 
reddish to yellowish colour on the 
Landsat colour composite imageries. The 
dimensions of this area are 20to 35km 
in length and 5 to 15 km in width. These 
sand accumulations have an area of 
about 255 km2 . The orientation of these 
sediments is towards the western and 
south-western sides of the cultivated land 
in the Nile Delta. Besides the spectral 
appcarance sand ripples and sand 
mounds beneath desert shrubs (EL-Baz, 
1979) indicate that these sandy accumu-
lations are active and migrate in response 
to the prevailing winds which shift 
direction. 

The Fayoum and Wadi EL-Rayan 
depressions: Sand dunes occur to the 
south and west of the Fayoum and 
surrounding the Wadi EL-Rayan depres-
sions. These aeolian deposits have a 
yellowish colour and fine to medium 
texture and are aligned from north -west 
to south-east in response to the prevail-
ing wind direction. These aeolian 
sediments can be classified into three 
types: (1) longitudinal dunes around 
Wadi EL-Rayan depression, ranging 
from 35 to 45 km in length and 10 to 15 
km in width, and covering an area of 
about 480 kfl1 2  (2) sand sheets at the 
west of the Fayoum depression charac-
terized by flat surfaces and whitish 
colour with an area of about 240 km2; 
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Figure 6: Landsat band 7 (near infrared)  image, scene 1110-07560 (Path 190, 
Row 41) dated 10 November 1972, showing the linear dunes in the Kharga Oasis. 
Apart of the Nile Valley appears in the upper right corner. 
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Figure 7. Landsat band 7 (near infrared) image. scene 1109-07504 (Path 191, 
Row 44) dated 9 November 1972, showing the aclive dunes north-west of Lake 
Nasser 
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and (3) barachan sand dunes with low 
elevations located at the south and 
south-west of the Fayoum depression. 
Their dimensions are 20 to 35 km in 
length and 5 to 10 km in width and 
coeran area of about 160 km 2 . 

In the area of the Fayoum and Wadi 
EL-Rayan depressions the climate is 
and with annual precipitation of 
generally less than 55 mm and charac-
terized by a hot, dry summer from May 
to October and a relatively cool winter 
from November to April. So virtually 
no desert vegetation exists. According 
to Griffiths and Soliman (1972) the 
wind direction in spring and summer 
seasons is generally from north/north-
west to south/south-west. Due to the 
and climate and the wind, the sand 
sediments are actively attacking the 
western and southern sides of the 
Fayoum and Wadi EL-Rayan depres-
sions (Figure 5). Observations made 
during a field trip to this area from 10 
to 15 May 1987 confirmed thatsand 
accumulations of approcimate1y 
3-5 metres covered the cultivated land 
in the south and south-west of the 
Fayoum depression (8 km south of 
EL-Gharak EL-Sultani) and some 
irrigation canals are dried and covered 
by the acolian deposits. The farmers 
grow some desert trees to stand against 
the advance of sand dunes. 

The Nile Valley: Linear, parallel 
sand dunes occur in the area which lies 
to the south-west of EL-Minya. These 
dunes have steep slip faces on both 
sides and are oriented from north-west 
to south-east parallel to the prevailing 
wind direction. These aeolian deposits 
are 30 to 35 km in length and 5 to 8km 
in width and have an area of about 
350 km2. They are characterized by 
yellowish to whitish colour. Some of 
these dunes are actively encroaching 
on fertile cultivated land at the west 
side of the Nile Valley. 

The Kharga Oasis: Longitudinal 
and linear dunes characterize the area. 
These dunes are approximately 40 to 
55kminlengthand10to 15kmin 
width, covering an area of about 
400 km 2  and extending parallel to the 
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wind direction from north-west to 
south-east. This area is character-
ized by less than 2 mm annual 
precipitation. Due to the aridity, 
wind direction and the flat topogra-
phy, the dunes are active and mi-
grate from the north/north-east to 
the south/south-east with the wind 
directions, especially in the hot and 
dry seasons. The source of the 
mobile dunes is the Great Sand Sea 
in the western desert, and the north/ 
north-western edges of the Kharga 
Oasis are covered by these aeolian 
accumulations. This phenomenon is 
clearly observed and delineated on 
the Landsat scenes (Figure 6). The 
desert roads between EL-Kharga 
and EL-Dakhla Oasis and EL-
Kharga to Naga-Hamadi were 
buried by these mobile dunes. 

North-west of Lake Nasser: 
Longitudinal and barachan dunes 
are located about 3 to 5 km to the 
north-west of Lake Nasser and cover 
the irregular topographic area which 
extends from north-west to south-
east. These dunes migrate to the 
south and south-east directions. The 
longitudinal dunes show parallel 
lines and have generally low eleva-
tions. They are characteristically 30 
to4Okminlcngth. 15to20km in 
width and cover an area of about 
320 km 2. These dunes, having light 
grey tones on black and white 
imageries and yellowish to white 
colour in colour imageries, are 
easily distinguished from the other 
landform units on the Landsat scene, 
as illustrated in the area around Lake 
Nasser (Figure 7). The Landsat 
imagery interpretation revealed that 
these longitudinal dunes are attack-
ing the north-west edges of the lake. 

Inactive sand dunes 
The following two major areas were 
characterized by inactive sand 
accumulations. 

East of the Nile Delta: Some 
longitudinal and barachan dune 
types are observed in the area 
between east of the Nile Delta and  

north of the Gulf of Suez. These 
dunes have low elevations (2 to 5 
metres), are approximately 2 to 5 
km in length and Ito 2 km in width. 
These aeolian deposits are trending 
from north to south. Also some sand 
sheet accumulations were delineated 
surrounding these dunes which are 
characterized by flat to undulating 
surfaces. These dunes and sand 
accumulations are inactive and 
currently not posing any threat to the 
cultivated land in the Nile Delta. 

Sinai Peninsula: The second 
zone for the inactive sand dunes is 
located in the north of the Sinai 
peninsula, particularly between the 
cast extent of the Bitter Lakes and 
north of Wadi EL-Arish. This area is 
characterized by a sandy coastal 
plain strip extending parallel to the 
Mediterranean shoreline and is 
distinguished by white colour and 
fine, homogeneous texture. These 
sand accumulations are trending 
approximately from north-east to 
north-west of the Sinai peninsula 
and are nearly flat with a gradual 
sloping towards the north. They are 
inactive and occur far from the 
fertile cultivated land in the Nile 
Valley and Delta. 

Summary and 
Conclusions 
From the interpretation of the 
multidate Landsat satellite imageries 
covering the area surrounding the 
cultivated land in Egypt, the active 
and inactive sand dunes were 
recognized and delineated. The 
characteristics of these dunes were 
discussed according to their colour, 
tone, shape, size, texture and signa-
tures and a map of the active and 
inactive sand dunes was prepared. 
From the results and discussion, we 
can conclude that: (I) Five zones 
were recognized as the active sand 
dunes; (2) The Landsat imagery is 
an excellent tool with which to study 
the desert areas through mapping 
dunes and other aeolian features; 
(3) The acolian deposits were easily 

observed on the Landsat imageries, 
primarily by their spectral reflect-
ance; (4) Considerable attention 
should be focussed on the processes 
and migrations of the sand dunes, 
especially surrounding the fertile 
cultivated land in Egypt; and (5) 
Monitoring the rate sand dunes 
encroach on agricultural areas can 
assist in planning amelioration 
actions. 
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Introduction 
Since 1984 the European Commu-
nity (EC) and Joint Research 
Centerflspra Establishment have 
been implementing a project to 
apply remote sensing data to moni-
tor the problems of desertificauon 
on the fringes of the Sahelian Zone 
in Western Africa - "Caract&isation 
par les techniques de Ia 
tl&itecUon de Ia dynamique de La 
désertification a Ia p&iphdric du 
Sahara" - which aims to: 
• demonstrate the suitability of 

remote sensing data of different 
scales and appropriate image 
processing techniques for an 
improved management of 
desertification problems; and to: 

• provide a methodological concept 
which can be transferred to 
developing countries. 
In its first phase, a German-

French group provided encouraging 
results from a test site in the (eco-
logical) transition zone of the Sahel 
in Mali on the basis of first genera-
tion remote sensing data. The 
following three thematic maps 
(1:200,000) were prepared: Syn-
thetic terrain classification; Land-
use and vegetation (1972176) 
including morphodynamics; and 
Changes in areas of rainfed agricul-
ture, vegetation and vegetation 
bum-off (1952/53-1972176). 

On the basis of these first-hand 
results from phase 1, the EC decided 
to continue the investigation with  

the integration of second generation 
remote sensing data and to con-
centrate on specific tasks, such as 
the evaluation of wind erosion 
occurrence. 

This article outlines the selected 
procedures, the most striking results 
and experiences gained from the 
second phase of the project and 
highlights possible future areas of 
development for application of 
advanced space-borne remote 
sensing data. 

The test site in Mali covers the 
map sheet for Sokolo 14°- 15°lati-
tude north and 6 0- 70  longitude west 
of greenwich). This area of about 
12,000 kml partly includes the 
irrigation systems of the Canal du 
Sahel in the East and, from there 
110 km of savannah to the west. 
• Although the investigations were 
conducted at a local scale, the 
selected methodology was consider-
ed for application in other regions of 
the Sahelian zone. 

Remote Sensing 
In the last decade remote sensing 
has proven its potential for earth 
observation and has become a 
powerful tool in many fields. The 
application fields of available 
operational datasets can be catego-
rised as follows: 
• small-scale surveillance of real 

time changes in ecological and 
vegetation status using low 
resolution meteorological satellites 
such as Meteosat and NOAA. 

• regional planning activities in 
areas of special interest supported 
by the application of medium to 
high resolution satellite data, like 
Landsat Multispectral Scanner 
(Landsat-MSS), Landsat Thematic 
Mapper (Landsat-TM) and SPOT. 

• local investigations to support 
community planning activities etc. 

using high resolution data which, 
until now, could only be provided 
by aerial surveys. 
At a regional level, data from the 

Landsat-MSS system created new 
and unexpected possibilities by 
providing unbiased, current, 
synoptic and multi-temporal images. 
This opened up new horizons, 
particularly in land-cover mapping 
and monitoring on medium to small-
scales. However, the insufficient 
sensor parameters limits the 
application of Landsat-MSS, e.g. in 
spectral and spatial resolution. 

The situation was improved when 
data from the second generation 
earth observation satellites became 
available, in particular that of 
Landsat-TM and SPOT. This 
increased the potential for applying 
remote sensing satellite data to 
practical ends, such as in monitoring 
dcscrtification, and inspired the EC 
to realize this project. 

Objectives and 
requirements 
Phase It of the project has three 
main aims: 

to evaluate the acolian processes 
of desertification - magnitude, 
manifestation and dynamics 
(eg, extension, shape and direction 
of elongation/displacement of 
dune elements 
to evaluate changes in vegetation 
cover caused by fuelwood 
cutting, bush fencing, feeding and 
overgrazing: changes in land-usc 
such as rain-fed and irrigated 
agriculture on new settlements: 
degradation of soils and their 
Connection with the dynamics of 
deserti fication 
to elaborate an operational 
methodology on the above which 
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(eg, different types of soil, dunes, 
vegetation and "human activities', 
such as settlement, field structures, 
etc.) 

The Practical 
Scenario 
A critical examination of the state-
of-the-art of the technology and the 
requirements of desertification 
monitoring show that the success of 
the application of remote sensing is 
subject to: 
• data to be used; and: 
• information extraction 

Information here reflects specific 
spectral properties of all surface 
phenomena. These properties should 
be arranged for thematic applica-
tions at the later step of information 
integration. This also means that the 
same spectral signature can be 
interpreted in a different way for 
different tasks. 

Data to be used: Some of the vast 
potenLial of the Landsat-MSS was 
demonstrated in Phase I. Currently, 
data from the second generation 

earth observation satellites, Landsat-
TM and SPOT, are available which 
show significant improvements in 
geometric and spatial aspects. 

The following can be stated from a 
brief evaluation of the two satellite 
systems on the basis of the gathered 
experiences. 

SPOT shows better geometric 
characteristics due to its high ground 
resolution of 10 in in the panchro-
matic band and its stereoscopic 
interpretation capabilities. The 
spectral abilities of Landsat-TM 
offer better application possibilities 
than SPOT as can be seen from the 
correlation matrix of Landsat-TM 
and SPOT data over the same 
vegetation area (Figure 1). This data 
displays the similarity of the 2 
SPOT bands in the visible spectrum, 
which in fact reduces SPOT from a 
3-dimensional to a 2-dimensional 
spectral system. The equivalent 
Landsat-TM bands show a wider 
variance, implying a better possibil-
ity of distinguishing relevant surface 
phenomena. 

From these observations a combi-
nation of both data by adequate 
digital methods was considered to 

Applying Remote Sensing Data in Deserlification Monitoring 

is transferable to developing 
countries. 
Desertification and related 

decreases in agricultural and 
vegetation resources pose an urgent 
need for a workable methodology, 
not an endless testing of scientific 
approaches. To effectively utilize 
remote sensing in the field of 
desertification monitoring, conside-
ration of the fundamental re-
quirements for its operationality in 
the whole Sahelian Zone and other 
affected areas is essential. 

In particular, the following needs 
to be taken into account: 

Continuous observation of the 
Landsat quick-looks of the Lest site 
in Mali showed that in the years 
1987, 1988 and 1989 frequent 
cloud coverage can appear, even 
in and areas. In all. 54 quick-
looks were taken between July and 
December, of which only 18 were 
free of clouds. Of the oher 36, 
cloud cover (in %): 
-10% (6): -20% (3): -30% (5): 

40% (2): -50% (4): -60% (4): 
-70% (2): -80% (6): -90% (0): 
-100% (4). 
A significant improvement can 

only be expected by using data of 
all weather moniLonng systems 
(Radar). However, this data does not 
yet fulfill the requirements for an 
operational methodology. 
• The data applied have to be 

available multi-temporarily for the 
whole areas of the relevant zones. 
Ignoring their high cost, the 
second generation data are prefer-
able because of the higher spectra] 
and ground resolution they pro-
vide. Landsat-MSS data have 
some distinct restrictions on their 
applicability but from the cost 
point olview its 
application cannot be excluded. 
Furthermore, they provide infor-
mation dating back to 1972 which 
allows comparative study of the 
changes. 

• Geometric and spectral character-
istics of the data must enable a 
sufficient discrimination of 
relevant surface features 

SPOT Multispectral Data 

1 	2 3 

1.000 	0.985 	0.633 
2 0.985 	1.000 0.881 
3 0.633 	0.881 1.000 

Landsat-TM Data 

1 2 	3 4 5 6 

1 1.000 0.919 	0.921 0348 0.664 0.787 
2 0.919 1.000 	0.939 0.554 I 0.805 0.845 
3 0.921 0.939 	1.000 0.338 I 0.745 0.859 
4 0.348 0.554 	0.338 1.000 0.725 0.479 
5 0.664 0.805 	0.745 0.726 1.000 0.909 
6 0.767 0.845 	0.869 0.479 0.909 1.000 

Figure 1: Comparison of the correlation mairix of corresponding Lndsat-TM and 
SPOT data over vegetated area. 
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be the ideal methodology for obtain-
ing suitable data for the pulpose of 
the project. However, the combined 
data does not yet exist operationally 
and must be developed, tested and 
approved in the future. Therefore, 
recommendations for further appli-
cation of remote sensing in 
desertification monitoring pro-
grammes must be restricted to say 
only that the use of Landsat-TM data 
is indispensable due to the signifi-
cant increase in possibilities for 
identifying surface phenomena. In 
addition, Landsat-TM data delivered 
from ESA/ESRIN are geometrically 
rectified to the UTM projection by 
pm-processing. This can reduce 
much of the computer work. 

Costs: The following rough estimate 
from an example covering Europe 
demonstrates the relative costs of the 
various systems. 

These figures show that SPOT 
data are too expensive, especially 

Number of Landsat scenes for 
Europe 	 250 
Repetition rate (per year) 3/a * 

Cost per scene 
Landsat MSS 	900—AU 
Landsat TM 	5,100—AU 
SPOT* 	10,920—AU 

Total costs for data 
Landsat MSS 675,000—AU 
Landsat TM 3,825,000—AU 
SPOT 	57,330,000—AU 

* Owing to cloud cover, it is 
unrealistic to expect a suitable 
coverage of 3 times per year, 
(before, during and after the rainy 
season) even in and areas. 

all data costs are based on 
1986 prices and given in Ac-
counting Units (AU), represent-
ing the ECU 
" with SPOT approximately 7 
scenes are required to cover the 
area of I Landsat frame. The cost 
for panchromatic and multi-
spectral data are AU 5,460 each. 

taking into account their restricted 
application. Despite Landsat-TM 
data costing six times as much, the 
difference in cost of Landsat-MSS 
and -TM data was considered to be 
insignificant, because of the im-
provements which can be obtained 
using Landsat-TM. 

Information Extraction: Success-
liii application of these advanced 
satellite data depends on available 
hardware and software, data 
enhancement and data interpretation. 

Hardware and Software: A broad 
variety of hardware configurations 
and software packages which enable 
sophisticated treatment of 
spaceborne remote sensing data has 
long been aVailable. However, the 
crucial point is the necessity to 
transfer entire image processing 
facilities to a country lacking 
essential logistics and very often 
with unfavourable environmental 
conditions. On the other hand, there 
is a great demand for an operational 
software working on low-cost" 
hardware, eg. AT or Personal 
Computer. 

CH[PS software developed by a 
team of the Institute of Geography at 
the University of Copenhagen is 
already available on an operational 
level. It works on a standard 
IBM-AT compatible computer. The 
package was developed basically for 
the processing of Advanced Very 
High Resolution Radar (AVHRR) 
data and meets all the requirements, 
such as being easy to learn and 
operate and with great flexibility 
and stability. Our team plans to 
iml*ove the filtering techniques and 
the Intensity-Hue-Saturation (l-H-S) 
procedures of the CHIPS package 
which are indispensable for a 
successful processing of the 
Landsat-TM data. 

Data Enhancement: The purpose of 
data enhancement is to generate 
combinations of the spectral 
information which give an 
optimized presentation of the 

different spectral behaviour of 
relevant surface phenomena. Over-
all, two methodological approaches 
need to be considered: automated 
classification techniques and image 
enhancement techniques. It is of 
great importance that relevant 
phenomena are determined auto-
matically, especially for monitoring 
purposes. Nevertheless, two aspects 
prohibit the application of such 
classification techniques: 
• lack of a standardized procedure 

which allows operational 
application and guarantees indis-
pensable accuracy over the entire 
Sahelian Zone with its very 
different conditions; and: 

• multitemporal attempts of 
automated classification can only 
be realized on the basis of digital 
terrain models, covering the entire 
Sahelian Zone at suitable scales 
(1:100,000). These terrain models 
would need to take into account 
the influence of a significant 
morphology and differences in 
height of targets on the compara-
bility of the recorded signal, eg. 
because of variations in illumina-
tion and atmospheric absorption. 
However, this would be too 
expensive and could not be 
realized under the present time-
scale of the project. 
Due to the above reasons, it was 

considered that the well-established 
techniques of data enhancement in 
combination with conventional 
visual photo-interpretation offer the 
best integration of remote sensing 
data. The overall scheme of this 
procedure is shown in Figure 2. 

To date, only false colour 
presentation of spectral information 
has been applied in the framework 
of desertification projects, owing to 
its familiarity, well-known interpre-
tation key and the quality of data 
available. However, on the basis of 
the extended spectral possibilities 
offered by Landsat-TM, additional 
procedures for information 
enhancement and presentation can 
be explored. 
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Pre-Processing 
with 

• Geometric Corrections 
and 

• Radiometric Calibration 

I Digital Remote 
Sensing Data 

Test Processing f 	' i__I Atmospheric Conditions 

Definition of 
Suitable Parameters 

Ii Digital Processing1 

Single Band 	 Multi-Band 
L Processing 	 Processing 

I 	 ___ 
Filtering 	 ciple Contrast P • High Pass J RaKtAnalysis

onent Enhancemej • Low Pass  

Black and White Display 
and 

Colour Transformation 
I- 

Photographic 
Presentation 

CONVENTIONAL 
INTERPRETATION 

Figure 2: Scenario for an optimized preparation of remote sensing iiformaiion for 
the tasks of deserrfication monitoring at medium scales (eg, 1:100,00) - 200,000) 

Besides the conventional false-
colour-composite (in the case of 
Landsat-TM bands 2-3-4, defmed as 
blue-green-red), the combination of 
bands 1-4-7 (defined as blue-green-
red) shows high potential for visual 
photo-interpretation (Figures 3.1 
and 3.2). 

For the objectives at the test site in 
Mali, the combination 1-4-7 would 
be preferable because of the 
following reasons: wide-spread 
ferric luvisols give good results in 
TM-band 7 owing to the high 
reflectance of iron in this Short-
Wave-Infra-Red (SWIR) band; 
Landsat-TM band 4, a Near-Infra-
Red (NTR) band, gives high 
reflectance of chlorophyll, implying 
good results on healthy vegetation; 
bare soils and vegetation and 
different stages of degradation have 
no significant influence in the 
spectral range of Landsat-TM band I 
making it suitable for an improved 
separation of colour composites. 
Nevertheless, this selection of bands 
should be considered only as a first 
attempt because more experience 
needs to be gained on the possibili-
ties of Landsat-TM-bands 3 and 5 in 
differentiating types and conditions 
of vegetation. 

A further step in the development 
of operational digital image proces-
sing products is the consideration of 
multi-band combinations. Attention 
should be focussed on ratios and, 
initially, on the combination of 
Landsat-TM bands 4 vs 1 (411) and 
7 vs 1 (7/1). The division with the 
blue-band effects higher visual 
differentiation capability by an 
enhancement of the vegetation 
signal (4/I) and of the bare ground 
signal (7/1) (see Figure 3.3). 

Our recent experience has shown 
that the combination of satellite 
information through the 1-H-S 
approach is also well suited due to 
its capability to modify the particu-
lax components without mutual 
influence; combine different data 
sets (e.g. Landsat-TM and AVI-IRR 
or MOS) or image processing 
products (e.g. ratio and principle 
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Figure 3.1: Conventional False Colour 
presentation of the Landsat-TM bands 
2,3 and 4 

Figure 3.2: Colour presentation of the 
Landsat-TM bands 1, 4 and 7 via 
the 1-11-S transformation 

Figure 33. Colour combination of 
raiios4li and 711 of L.andsai-TM bands 

Figure 3: Comparison of different 
image processing products of Landsat-
TM data of a test site in Mali. 

The example shows apart of the 
flooding area of the Canal a!u Sahel 
south of the village Nino, within the 
irrigated fields of a huge plantation. 
Surprisingly the pillar of smoke of an 
"active" burn -off area can be detected. 

These examples show the increased 
information coment of advanced image 
processing product (3.2 and 3.3) vs the 
con ventional false colour composite. It 
is obvious that the definition of a 
standard product serving all application 
aspects is not possible (eg Figure 3.2 
gives much more detail on structures of 
vegetation and dunes while Figure 3.3 
enables an unproved differentiation of 
coils). 

component transformations) in a 
rational way; and therefore proces-
sing of algorithms and products can 
be standardized, allowing unique 
interpretation. 

The conventional presentation of 
inultispectral data by applying the 
false colour approach means super-
positioning by assigning the 
different data to the colours blue-
green-red. In the case of Landsat-
MSS, for example, bands 4 (green), 
5 (red) and 6 or 7 (near-mIca-red), 
nowadays called 1-4, are associated 
with these colours. Therefore all 
phenomena with a high reflectance 
in the near-infra-red region are 
characterized by red colours which 
represent healthy vegetation. 
Contrary to this, the I-H-S approach 
describes colour in terms of its 
intensity, hue and saturation. The 
principal advantage of the approach 
for the study is that the influence of 
single input data can be separated 
and interpreted unambiguously. 

Data Interpretation: A suiLable 
strategy for the selection of informa-
lion is the most crucial element in 
successful application of remote 
sensing data. Automated procedures 
for information extraction are 
presently not suited for this task, 
therefore it is recommended that 
remote sensing be integrated 

systematically into on-going 
desertification control activities 
through digital data enhancemeni 
and conventional visual photo-
interpretation. 

This is a well-known and versatile 
procedure which can be transferred 
easily through training programmes 
to the countries of the Saheliari 
Zone. The principles of 
conventional photo-interpretation 
are well documented and therefore 
are not discussed here. 

Proposal for 
Implementing a 
Suitable 
Methodology in 
Sahelian Countries 
Beside investigations into the more 
technical aspects of an 
improved application of remote 
sensing data for monitoring 
desertification problems, it is vital to 
pave the way to implementing a 
suitable methodology in the affected 
countries. Hereby it has to be taken 
into account that a successful 
application of remote sensing 
techniques can only be guaranteed if 
national authorities act as the body 
responsible for this application. In 
its implementation, the following 
activities were considered crucial to 
be included in the provision (Figure 4). 

• Identification of the problem 
must be the basis of all future 
activities and should include a 
definition of the overall tasks and 
the nationally desired categories 
of relevant surface features. 
These should be harmonised with 
the realities of how remote 
sensing data can be applied. As a 
result, a catalogue of specific 
mapping units must be provided 
according to the individual needs 
of every region, based on inputs 
made by experienced scientists in 
the area (eg, soil and dune types, 
types of vegetation, land use, eEc). 
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Problem Image Processing 
Identification 

Geometric Rectification 
Contrast Enhancement 

Image Filtering Procedures 
Processing Colour Coding 

Preparatory 
Activities 

Interpretation 

Preparatory Activities 

"Draft" Interpretation (low scale) 
Interpretation in Selected Areas 

Field Check 

Verification 

Provision and 
Distribution of Results 

Figure 4: Proposed methodology for the application of remote sensing data for desertifi cation monitoring and control 
programmes. 

External 
Experts 

Development of 
a Suitable 	- - - 

Methodology 

Consultancy 

Actions against 
Deseitification 

FigureS: Scenario for the realization and implementation of desertifi cation control programmes in affected countries. 
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Near waierholes and villages, ground vegetation can be completely removed by 
trampling and grazing of llt'esiock. 
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Image processing should be 
realized on the basis of a flexible, 
not too sophisticated, software 
running on a "low-cost" hard-
ware. AlLhough many other low-
cost systems exist, a modified 
version of the CHIPS software 
can be considered as a powerful 
tool in this context. 

Preparatory activities will 
stream-line investigations in 
larger areas and should consist 
of: low-scale draft interpretation 
where critical areas (ic, areas of 
significant decrease in natural 
vegetation, around sctilements or 
watering places and, in general, 
influenced by human activities) 
have to be delineated; a detailed 
inteipretation within the test 
areas selected, inclusive of a 
field-check to provide a final 
interpretation key and feedback 
towards modification of the 
image processing method. 
Finally, verU'icaton is required 
to revise the interpretation of the 
entire study area by ground 
control points. 

Training of National Experts: 
Practical training of nationally 
selected scientists from affected 
countries is a fundamental 
requirement. Through this 
training, scientists will gain 

experience in the realistic capa-
bilities of remote sensing data for 
specific tasks of desertification 
monitoring and control. 

Consultation in project imple-
mentation: One essential aspect 
of the proposed methodology is 
that the project is realized under 
the responsibility of national 
institutions. However, it is felt 
that an advisory council of 
external experts is necessary, not 
to control the activities or rcsults 
provided by the national experts 
but to give positive support in 
contested opinions at critical 
stages of project implementation. 

Figure 5 summarizes a scheme for 
application of remote sensing data 
based on our experiences. II is 
essential that this methodology is 
developed, tested and implemented 
through joint actions of external 
experts as well as national institu-
tions and scientists since successful 
adoption and application can only be 
guaranteed if the counterparts in 
desertification-affected countries are 
integrated from the very beginning. 
It is, of course, still essential to refer 
to available experiences of different 
groups in other parts of the world, 
but the specific features of a re-
gional and local nature necessitate 
integration of national experts. 

Conclusion 
This article is intended to demon-
strate how remote sensing data can 
be applied for the purposes of 
deserlification monitoring. To 
guarantee the most successful 
results, consideration of the 
following topics is required: 
• use of operationally available 

data: it is proposed to use remote 
sensing data with Landsat-TM as 
a base. This is because of its 
improved spectral and spatial 
characteristics and the 
consequently improved 
elaboration of surface 
phenomena. 

• information selection should be 
based on a combined application 
of digital image processing and 
visual photo-interpretation by 
trained and regionally 
experienced experts. Digital data 
processing can be realized 
without sophisticated facilities by 
the use of modified Danish 
CHIPS software working on 
"low-cost" hardware. 
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Introduction 
Remote sensing is an extremely 
useful technique that provides 
objective information about the 
interaction between radiation and 
matter, without modifying the object 
under study, over a fairly large area 
(3600 km 2  to 324,000 km 2), and 
with a resolution spot size of 100 m 2  
to 5,000 m2 . 

We are concerned here with 
establishing how remote sensing has 
contributed to the study of and and 
semi-arid regions. 

Determining factors 
in arid and semi-arid 
regions 
The desertification of regions is not 
only associated with environmental 
features but, equally, with the 
impact of their human inhabitants. 

The environment may be studied 
in relation to: the climate; plant 
biomass; animal biom ass; human 
beings; soil; and water. 

Climate 
The most important climatic features 
for these regions are precipitation 
and wind, followed by temperature. 
Precipitation is nearly always 
unevenly distributed over the course 

of one or more years. When it 
occurs it is very heavy, of extremely 
short duration and extremely local; 
average precipitation figures can 
therefore give no useful idea of 
actual conditions. 

It might therefore be thought that 
geostationary satellite images would 
provide information on the subject, 
but what they show are the clouds - 
which do not necessarily produce 
precipitation. Nevertheless, rain-
forecasting studies are currently 
being carried out and the initial 
results look interesting (Seguin et 
at., 1987; 1-lielkema, 1988). Radar 
could be used 1  as suggested by 
Buznikov, but it would be necessary 
to select wavelengths of around 4.5 
(3Hz, which provide information 
about humidity and are only 
slightly, or not at all, sensitive to 
vegetation or surface roughness 
(King, 1979). 

The wind is a major cause of 
erosion and hence of desertification. 
It increases evapotranspiration and 
dries the atmosphere so that humid-
ity can fall from 20% to 43% (in 
south-west Egypt) to 7% for several 
days (Alaily et al., 1987). Although 
the wind is not detectable on a 
picture, its ground-level effects can 
be seen in the relief it imprints on 
the soil. 

Arid and semi-arid regions exist in  

both warm and cold climates but 
most of the studies done are on 
regions with a warm climate, a 
typical feature of which is a great 
temperature differential between day 
and night, which tends to fragment 
and disintegrate the soil. Studies 
could be undertaken to compare 
daytime and night-time data from 
the thermal infra-red bands. 

One obvious reason for using 
remote sensing in these regions is 
that there are very few weather 
stations and extrapolation from these 
stations is difficult, the variations 
being very marked, very local and 
very rapid. Satellite imagery can 
provide highly useful information 
provided that the repetition rate is 
high. it is therefore a better idea to 
use images from geostationary 
satellites even if the spatial resolu-
tion is often poor (with spot sizes of 
the order of 1 km). 

Plant biomass 
Plant cover is easily detectable on 
satellite images, but one needs to 
know whether it is green biomass or 
a mixture of green and dry, and also 
what species are present. Deforesta-
tion and bush fires are forms of 
human activity that must be taken 
into account. 

Vegetation is easily detectable 
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Figure 1: Reflectance curves for water, 
soil and vegetation (Girard and Girard, 
1989) 

using the red and infra-red bands 
(Figure 1). It can easily be dist.in-
guished from soil or water. But it 
must be realized that the "plant 
biomass" response is visible on a 
satellite image only if the vegetation 
covers at least 30% of the pixel area. 
That is why the olive groves in 
southern Tunisia were not visible on 
the Landsat-MSS images: the olive 
trees were too far apart and the 
luminance of the soil swamped the 
luminance of the olive trees. 

A relationship can be established 
between the standardized vegetation 
index and the biomass (Tucker, 
1979), but it is vital to know 
whether the vegetation under con-
sideration is green or dry. In and 
and semi-arid regions there is 
frequently a mixture of green and 
dry plants. In such conditions the 
index can no longer be easily related 
to the quantity of bioinass (Tucker. 
1979; Girard, 1987; Kharin, 1974, 
Figure 2). 

Field data are therefore essential 
for interpreting the satellite data. As 

Figure 2: Influence of dry residue on 
the relationship between biomass and 
the IRIR index (Girard, 1987) 

lsavwa (1989) has observed, such 
data should be collected by people 
living in the area. 

The behaviour of the vegetation 
may also be predicted if the species 
commonly present are known. This 
makes it possible to cut down on 
field checks, but predictions of plant 
biomass production based solely on 
the computation of a vegetation 
index have proved to be extremely 
conjectural. The species must also 
be known in order to estimate 
secondary production (see below). 

It is interesting to note that defor-
estation can be easily followed from 
satellite images when felling covers 
an area larger than the resolution 
cell: 10 in for System Probatoire 
d'Observation de Ia Terre (SPOT) 
HRV, 30 m for Landsat-TM. The 
identification of bush fires poses no 
problem if the images are taken 
shortly afterwards (Figure 3). 
Bush fires are of great significance 
in the ecosystems studies by Khann 
(1989). 

Animals 
The animals in semi-desert areas 
have a very considerable impact on 
the environment. Their food supply 
is governed by the areas where grass 
grows, the location of waterholes 
and the habits and customs of the 
shepherds. Other factors that must 
be taken into account are the number 
of herds and the species of which 
they are composed and their size, 
since feeding habits and ground 
compaction vary with the species, as 
do patterns of new growth and plant 
species grazed. 

Aerial photography can also be 
put to good use, as M'Bayc demon-
strated at the symposium (1989) by 
means of a poster. The size and 
number of the herds drinking at a 
waterhole determine the paths they 
take, as do the shepherds' customs 
and the mutes they follow. Such 
paths lead to compaction of the soil 
surface, making it impossible for 
many plant species to grow again. 
The paths most frequently used can 
often be detected on SPOT images 
and are clearly visible on aerial 
photographs. 

Lastly, the feeding pattern of the 
herds depends on the animal species 
concerned. Some animals do not cal 
certain plants. IL is a well known fact 
that animals do not eat fully grown 
Imperata cylindrical - a plant that 
gives a detectable and unmistakable 
chlorophyll response when it grows 
again immediately after a bush fire. 
IL would be wrong to assume on the 
basis of signs of vegetation that such 
primary plant production automati-
cally leads to secondary animal 
production. 

Human beings 
Human activity contributes very 
significantly to alteration of the 
landscape in and regions, but in a 
way that is not directly detectable on 
satellite images. Mention has 
already been made of the grazing of 
herds whose movements depend on 
the customs of the shepherds. But 
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there is also gathenng of firewood, 
which leads to the deforestation 
associated with human communities 
and their expansion. On the other 
hand, certain action to prevent 
erosion may be detected on satellite 
images and its effect can then be 
followed as time passes. 

Soil 
The conditions of the soil surface 
can be monitored by remote sensing 
(Mulders, 1987; Escadafal, 1989; 
Escadafal et al., 1988; Pouget et aL, 
1984; Alaily, 1989). They include: 
any plant cover; the size of various 
coarse features (gravel, pebbles, 
stones and boulders) and finer 
features (sand and silt) and their 
frequency and distribution; the 
roughness of the surface; the colour; 
variables such as levels of lime, 
gypsum, salts, organic matter, iron 
and moisture. These conditions can 
also be interpreted by remote sens-
ing (Giraul and Girard, 1989; 
Escadafal, 1989; Courault, 1989). 

As for vegetation, indices may be 
used. The ones proposed by 
Courault and (liraidm 1988 areas 
follows: 

Lime-level index SK = r(450) + 
R(650) with R(X) = percentage of 
reflectance for wavelength X 
(Escadafal, 1988) 

Organic matter index SO = 
R(750)/R(450) (Courault and 
Girard, 1988) 

Iron index RF = R(750) - R(900) 
(Cervelle et al., 1988) 

Mineralization index (according to 
Escadafal, 1989) IM = TM1TM2 

Instead of indices it is better to use 
analyses based on the intersection of 
two spectral channels. Thus it is 
possible first to construct a model of 
the colour of soil using the blue and 
red channel (Figure 4); secondly to 
identify gypsum, limestone and 
quartz (Figure 5); and thirdly to note 
levels of roughness (Figure 6). 

Soil surface conditions are impor -
tant because they constitute the 
interface between the atmosphere 
and the pedosphere. As in and and 
semi-arid regions, plant cover is 
neither very heavy nor present all 
the year round, clouds are infrequent 
and surface conditions are very 
often visible on satellite images. 

The interpretation of surface 
conditions in and and semi-arid 
regions is of vital importance. These 
conditions represent the most 
vulnerable part of the soil cover. 
Among the features that may be 
noted are: structural changes; crust 
formation, roughness caused by 
cultivation or wind, evaporation or 
rain; changes in salt and water 
levels; and porosity, which deter-
mines heat and moisture flows. 
These parameters affect the soil 
climate and hence the biological 
potential for micro-organisms and 
seeds. 

Another feature of the soil is its 
water-retention capacity at varying 
soil horizons. In this connection it is 
necessary to take account of capil-
lary action and groundwater at 
varying depths, both free and 
confined. Remote sensing can 
provide information on this subject 
thmugh the study of data obtained in 
the thermal and microwave bands. 
Time-series studies are also ex-
tremely important (Courel, 1985). 

But it should be borne in mind that 
surface soil conditions are not 
always dependent only on the soil; 
they also depend on climate, vegeta-
tion and morphology. It is some-
times possible, however, to establish 
a soil map from satellite images 
(Alaily and Pohlman, 1983). 

Water 
Water is, of course, the detennining 
factor in and and semi-arid regions 
because of: its relative scarcity in 
the semi-arid regions; the extreme 
temporal variations in precipitation; 
the extremely scattered occurrence 
of water, its highly regular 

evaporation in all these regions; its 
extremely local condensation. 
The spectral behaviour of water is 

very different from that of soil and 
plants. Free water may therefore be 
identified without any difficulty by 
remote sensing in the near infra-red. 
It is also possible to identify cloud 
masses as well as air temperature 
and humidity, which suggests the 
possibility of rain prediction (Seguin 
Ct aL. 1987). It is extremely easy to 
monitor the changes in water 
courses by comparing satellite 
images taken at different times 
(Boyadiev. 1977). 

The value of 
remote sensing 
Remote sensing makes various 
contributions to the study of and and 
semi-arid regions, providing: an 
understanding of the physical 
phenomena associated with the 
interaction between radiation and 
matter based on the information 
contained in the various wave-
lengths; the possibility of conduct-
ing time-series studies; the possibil-
ity of studying vast areas; the 
possibility of conducting detailed 
analyses (resolution); and the 
possibility of studying the relief. 

Remote sensing 
as a physical 

phenomenon 
It is possible to detect automatically 
a whole series of indicators that 
contribute to a better understanding 
of the organisation of and and semi-
add regions by making use of the 
features of different bands: near 
infra-red and microwave to detect 
water and humidity; red, near infra-
red and middle infra-red to detect 
plants; blue, green, near and middle 
infra-red for soil; and radar waves 
for hydrological studies. 
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Figure 3: Time-series study of Landsai images on I :100.000 showing the changing areas affected  by agriculture and bush fires 
in the savanna (upper course of the Aiibori. Bemn) taken from  Girard and Nagele (1984) 
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Remote sensing 
over a period of time 
One of the problems involved in 
studying and and semi-arid regions 
is the extreme variability of the 
phenomena over time. Geostationary 
satellites such as NOAA or 
Meteosat or the combination of 
geosynchronous satellites in the 
Landsat series or SPOT series (the 
last two providing a return every 3 
or 4 days depending on the angles of 
view) can provide the information 
necessary for time-series studies. 

Remote sensing 
extending over 
large areas 
As certain phenomena are transient 
it is very important to obtain images 
of vast areas taken at specific points 
in time. The images provided by 
geostationaiy satellites meet this 
need, as do those of ihe Landsat 
series. 

High-resolution 
remote sensing 
Detailed images with good resolu-
tion are essential to analyse human 
impact and anti-erosion measures or 
to identify the passage of herds. 
Aerial photography (at various 
altitudes) could certainly be used, 
but SPOT images represent a perfect 
compromise between aerial photo-
graphs (good resolution, small 
instantaneous coverage, analogue 
signal) and NOAA satellite images 
or those of the Landsat series (poor 
resolution, large instantaneous 
coverage, digital signal) as they 
provide good resolution (10 or 20 
m), average instantaneous coverage 
(36,000 kin2) and an analogue 
signal. They can be used to monitor 
the movements of henis and to 
identify villages. 

Remote sensing 
and relief 
SPOT images can be used to com-
pile a topographical map with an 
elevation accuracy of 5 to 10 m. 
This facilitates the study of relief 
patterns and is particularly valuable 
in respect of and and semi-arid 
regions, for which accurate topo-
graphical maps are seldom 
available. 

Discuss ion 
Remote sensing now provides useful 
information for the study of and and 
semi-and regions, but it needs to be 
supplemented as it provides an 
insufficient basis for every type of 
study. 

A multi-level approach is essen-
tial. The information provided by 
remote sensing must be combined 
with field observation and measure-
ment. It is essential, for instance, to 
understand Mly the significance of 
any boundaries discovered on 
processing satellite data. In order to 
do so it is useful to study transects 
between the spatial units identified 
on the images, in an attempt to 
understand the determining factors 
and analyse the changes that occur 
from one unit to another. Obviously 
such studies are the job of the 
national services concerned, as has 
been pointed Out by lsavwa (1989). 
Courses in the development of 
methods for operational applications 
are required. 

The countries concerned need 
technical equipment (hardware and 
software), in so far as they are 
capable of maintaining the hardware 
for the studies. The software must 
be directly applicable. 

The descriptions of the regions 
under study are based on a whole 
array of data. Geographical infonna-
tion systems to identify the relevant 
variables for the projected studies 
must therefore be developed. Some 
such systems were described in the 
papers presented to the symposium  

by Gonzalez et at., (1989). They arc, 
however, a means rather than an end 
in themselves. 

The approach adopted by Babaev 
and Khann (1989) is interesting in 
that it attempts to establish various 
levels of desertification on the basis 
of a variety of data: satellite images, 
aerial photographs of various scales 
and field observations and surveys. 
By correlating data on the environ-
ment (soil, plant communities, etc.) 
and human and related activities 
(population pressure and the impact 
of domestic animals) it is possible to 
prepare risk charts for desert- 
ill cation. 

In order to reach conclusions that 
will be useful to the countries 
concerned it is essential not to 
concentrate exclusively on environ-
mental data. Agronomic, economic 
and sociological information appro-
priate to the aims of the exercise 
must be added. Surveys must 
therefore be conducted in parallel 
with the environmental studies. 

Lastly, and most importantly, as 
such studies are quite a major 
undertaking it is a good idea to 
define the aims quite clearly. The 
description of operational 
agrobiological units, the calculation 
of the dynamics of the 
deserufication process, the battle 
against erosion and the search for 
grazing land are examples of goals 
that are not based on the same 
concerns. It follows that the methods 
to be employed will not be the same; 
and the use made of remote sensing 
data will also be different. 

Conclusion 
Remote sensing has proved to be a 
tool that can be put to good use in 
the study of and and semi-arid 
regions. But it is not the only tool 
for the task: geographical informa-
tion systems constitute another. It is 
essential first of all to define clear!y 
the aim of the exercise, whether it be 
agricultural improvement, sensible 
management of and and semi-arid 
regions or the study of desert-
ifleation; and secondly to identify 
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the relevant indicators of the phe-
nomena to be detected and analysed 
This can be done only through a 
combination of basic and applied 
studies. 

(Taken from Nature & Resources, 
Vol. 26,No. 1, 1990-aUNESCO/ 
Parthenon publication) 
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NEWS FROM UNEP 
DC/PAC 
Personnel 
Mr Robert N'Daw from Mali left 
IJNEP in October 1989 after work-
ing for four and a half years as 
Director of DC/PAC to take up the 
position of Regional Director of the 
UN Food and Agriculture 
Organisation (FAO) in Ghana. 

As Director of DC/PAC Mr 
N'Daw demonstrated dedicated 
concern for the people directly 
affected by desertification. He led 
DC/PAC in implementing the Plan 
of Action to Combat Deserti Ii cation 
after its first general assessment 
(GAP 1) in 1984. Apart from direct 
assistance to governments, the major 
programme activities included 
AMCEN pilot villages, pilot 
projects on appmpri ate technology, 
desertification assessment and 
monitoring and the establishment of 
DES IS. 

Before joining UNEP he worked 
for the Mali Government where, 
among other positions, he was 
Minister of Planning and Transport, 
Minister of Industrial Development 
and Tourism and Minister of Energy 
and Mines. In 1978-79 Mr N'Daw 
was the representative for the 
government of Mali of a joint 
United Nations Development 
Programme (UNDP)/UN Food and 
Agriculture Organisation (FAO) 
project for the economic develop-
ment of liberated zones. He has also 
worked for the governments of 
Mauritania, Guinea and Senegal. 

Mr N'Daw was educated in 
France where he obtained his 
Licence des Sciences in Mines and 
Industrial Minerals and his Diplome 
Ingénieur ENSG from the Ecole de 
Geologic in Nancy. 

Mr Till Darnhofer from Austria 
joined UNEPas Deputy Director of 
the Desertification Control 
Programme Activity Centre in luly 
1989. He holds a PhD in meteorol-
ogy from the University of Vienna. 

Mr Dainhofer started his profes-
sional career in Aflicain 1971 as a 
bio-climatologist in an United 
Nations Food and Agricultural 
Organization (FAO) research project 
on the malagasy migratory locust. In 
a similar research programme he 
continued in Mali and the Lake 
Chad Basin until 1976. 

Subsequently he worked for six 
years with the World Meteorological 
Organisation (WMO) as expert in 
charge of the national projects of the 
programme for strengthening the 
agrometeorological and hydrological 
services of the Sahelian countries 
(AGRHYMET) in Chad and Niger. 

In 1982 Mr Dambofer took up an 
appointment as senior research 
scientist with the International 
Council for Research in 
Agroforestry (ICRAF) covering the 
micro and macro-climatological 
research aspects of this sustainable 
agricultural land-use approach. 

Mr Damhofer is married with two 
children. 

Mr Timo Paavali Maukonen from 
Finland joined DC/PAC as a senior 
programme officer in March 1990. 
He is an expert in pasture and range 
land husbandry and in farm system 
development. 

Mr Maukonen, who has an MSc 
degree in agronomy/plant husbandry 
from Helsinki University, Finland, 
and a diploma in general agriculture 
from the University of Minnesota, 
USA, was previously seconded to 
DC/PAC as a senior programme 
officer by the Finnish government 
from December 1986 - December 
1989. He has also worked for the 
UN Food and Agriculture Organisa-
tion (FAQ) as an agricultural officer 
involved in education and training 
between 1973-75. 

Mr Maukonen spent many years in 
south-east Asia working for an 
agricultural and industrial chemical 
company as fertilizer specialist and, 
at the beginning of the 80s, as an 
agricultural and agro-industrial 
consultant in Finland, 

He is a member of the Scientific 
Agricultural Society of Finland and 
of the Association of Finnish 
Agricultural Engineers. Since 1967, 
he has also been a small-holder 
farmer in Finland (now by corre-
spondence). He is married with five 
children. 
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Mr Per Mogstad,a Junior Profes-
sional Officer from Norway, was 
seconded to DC/PAC by the Norwe-
gian Government to deal with 
desertifleation problems in member 
countries of the Southern African 
Development Co-ordination Confer -
ence (SADCC). 

Mr Mogstad has a MSc degree 
from the University of Agriculture 
in Norway and has also studied 
social anthropology and tropical  

agriculture. Before joining DC/PAC 
he worked for one and a half years 
in a Norwegian non-goveniental 
solidarity and aid organisation and 
for two years as a lecturer at an 
agriculture school. 

Mr Mauro Mendoza Chacaltana 
from Peru joined DC/PAC inJanu-
ary 1990 as Project Co-ordinator of 
UNEP's Global Assessment of 
Desertification. He was previously 
Facilities Manager with UNEP'S 

Global Environment Monitoring 
System (GEMS)/Global Resources 
Infonnation Database (GRID). 

Before joining UNEP, Mr 
Mendoza worked in Peru as director 
of the computer centre for the 
Oficina Nacional de Evaluacion de 
Recursos Naturales, where he 
previously held positions as chief of 
project and natural resource 
specialist. In the 1970s he was a 
lecturer with the Peruvian Ministry 
of Agriculture. 

Mr Mendoza has participated in 
various Geographic information 
Systems projects, including the 
1986-7 ONERN-GRID development 
plan for livestock, reforestation and 
Andenes in Chumbivilcas, the 197 
integrated plan for moving the 
capital of Peru and a drought 
simulation project in the Puno 
microregion. 

He has published several papers 
on (MS and Remote Sensing systems 
and is a member of the Peruvian 
Association of Applied Technology. 

Governing 
Council 15th 
session 
The desertificalion problem is far 
better recognized today as an envi-
ronmental issue than it was in 1977 
on the eve of the United Nations 
Conference on Desertification.. 
However, isolated sectoral anti-
desertification projects and their lack 
of integration with national develop-
ment plans have led to limited 
success. Consequently, the main 
thrust of the subprogramme, 
Aridlands and Desertification, was 
technical assistance to developing 
countries in the preparation of 
national plans for combating 
desertification and the establishment 
of mechanisms to implement them. 

The session on desertificalion at 
the fifteenth session of UNEP's 
Governing Council focussed,  

amongst others, on the now familiar 
issues of financing desertification 
control activities and the preparation 
for the second General Assessment 
of Progress (GAP 11) in the imple-
mentation of the Plan of Action to 
Combat Desertification (PACD) 
which will coincide with the 1992 
United Nations Conference on the 
Environment and Development 
(UNCED). 

Financing deser-tification 
control 
Intensive discussions were held with 
regard to policy guidance on the role 
of the Consultative Group for 
Desertification Control (DESCON), 
the United Nations Special Account 
to finance the implementation of the 
Plan of Action to Combat Desert-
ification (Special Account) and the 
feasibility of adopting a new realis-
tic approach to financing the imple-
mentation of the PACD, as reques-
ted by the GA resolution 42/189 C. 

Some, with strong reservations 
about DESCON and the Special 
Account, requested that both be 
abolished. They stated that both 
mechanisms had lacked support, had 
not lived up to expectations and had 
not been able to fulfill their task of 
funding desertification control. 

Others, largely from affected 
developing countries, maintained 
that DESCON still had afunctionas 
a forum for exchanging experiences. 
They suggested some corrective 
measures, such as strengthening 
DESCON at national level and 
defining more clearly the terms of 
reference. Others acknowledged 
that DESCON is the only world-
wide mechanism for mobilizing 
financial resources for 
desertification control but expressed 
their concern at the numerous 
regional and sub-regional 
organisations involved and called 
for their greater co-ordination and 
collaboration. 
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The link between debt and 
desertification was mentioned with 
regard to formulating a new realistic 
approach to financing. The Secre-
tariat's proposal to create new 
financial institutions was opposed 
by those arguing against the further 
proliferation of institutions and 
bureaucracies. In their view, existing 
multilateral development banks and 
bilateral funding arrangements were 
sufficient for channelling funds on 
concessionary terms. 

There was general concern that 
desertification control might be 
relegated to second place as an 
environmental action programme, 
despite the ever-increasing expan-
sion of the problem and the large 
numbers of people affected. They 
asserted that it should be a core 
programme of environmental 
management as desertification 
contributes to other environmental 
problems, such as climate change. 
Concern was also expressed at the 
degradation of resources, including 
soil and water, and a call was made 
for managing them so as to ensure 
sustainable development. 

The integration of action plans to 
combat desertification with national 
development plans, with emphasis 
on popular participation, still re-
mains an important task. UNEP's 
role in desertification control was 
seen as a catalyst in studies on long-
term desertification problems and 
their possible solutions, rather than 
to implement projects where the 
major task is to evaluate 
desertification control programmes 
or to assess desertificaiion. 

Other suggestions called for 
UNEP's assistance in projects on 
pastoral nomadism in the form of a 
pilot project on environmental 
management; and in combating the 
spread of the Kalahari Desert. 

GAP II 
The project budget document for 
19901 approved by GC 15 reflects 
the emphasis laid on the assessment 
and evaluation of desertification 
within UNEP's desertification 

control programme. However, since 
this exercise is very ct)stly, a supple-
mentary programme fund of US$ 
400,000 was allocated for the 
relevant studies in 1990. The GAP II 
reports will account for the fifteen 
year period since the 1977 UNCOD 
and recommend future actions to be 
taken with regard to the control of 
desertification/land degradation. 

General Assembly's view 
on GC decisions 
GC's recommendation to close the 
Special Account was approved by 
the General Assembly. However, 
General Assembly rejected the 
UNEP GC's recommendation that 
DESCON be a forum to review 
PACD implementation and ex-
change scientific information, and 
reaffirmed the mandate of resolu-
tions GA 32/1 72 and GA 39/168 
that DES CON meet annually until 
the 1992 UNCED and every two 
years afterwards. New means of 
financing and promoting PACD and 
National PACD (NPACD) are to be 
drawn up in consultation with 
UNEP and submitted to the 1992 
UNCED through the Preparatory 
Committee. 

General Assembly reinforced 
GC'srequest for an external evalua-
tion of the PACD to be conducted 
and further invited UNEP Govern-
ing Council to undertake a general 
evaluation of progress in implement-
ing the PACD and to present this as 
its contribution to the 1992 
UNCED. The evaluation will be a 
composite report containing as its 
main components chapters devoted 
to I) a global assessment of the 
status of desertification; 2) evalua-
tion of the PACD; 3) progress in 
implementing PACD itself; 4) 
financing anti- deserti fication 
programmes; and 5) recommen-
dations: PACD to the year 2010. 

These reports will be prepared 
with the assistance of several groups 
of international experts and in full 
co-operation with national govern-
ments, FAO, United Nations Educa-
tional, Scientifw and Cultural 

Organization (UNESCO), scientific 
institutions and major non-govern-
mental organisations. It is anticipated 
that these reports will be ready by 
early 1992. 

The progress on the evaluation of 
the PACD will be reported to the 
16th session of UNEP GC in 1991 as 
well as to the Preparatory Committee 
for the 1992 UNCED. 

Governing Coun- 
cil Decision 15/23 
- Desertification 
A. Implementation of the 
Plan of Action to Combat 
Desertification 
Recalling General Assembly resolutions 32/ 
169 and 32/172 of 19 December 1977, 33/89 
of 15 December 1978, 34/184 of 18 Decem-
ber 1979, 35173 of 5 December 1980, 37/ 147 
and 37/218 of December of 1982, 38/1 60 of 
9 December 1983, 39/1 68 A of 17 December 
1984, 40/198 A of 17 December 1985, S-13/2 
of 1 June 1986 and 42/189 A of 11 December 
1987, 

Recalling also its decision 9/22 A and B of 26 
May 1981, section VII of decision 10/14 of 
31 May 1982, section VII of its decision 1117 
of 24 May 1983, and decisions 12110 of 28 
May 1984 and 14115 A of 18 June 1987, 

Having considered the report of the Executive 
Director on the implementation in 1987 and 
1988 of the Plan of Action to Combat 
Desertification, 

Having also considered those parts of the 
1987 and 1988 reports of the Administrative 
Committee on Co-ordination dealing with the 
co-ordination and follow-up of the implemen-
tation of the Plan of Action to Combat 
Desertification, 

Convinced that combating desertification at 
the national level involves integrated 
measures that require nation-wide mobiliza-
tion of institutional, human and financial 
resources, 

Noting with great concern that desertification 
remains unabated with its menacing impacts 
on food-producing capacity, and international 
efforts to halt its spread as envisaged by the 
United Nations Plan of Action to Combat 
Desertification endorsed by General Assem-
bly in 1977 remain inadequate, particularly as 
a result of the insufficiency of financial 
resources, 
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1. Taker ?tote of the report of the Executive 
Director on the implementation in 1987 and 
1988 of the Plan of Actionto Combat 
Desertificadon; 

. Mvites Governments of countries prone 
to desertification to consider according 
piiority in their national development 
programmes to anti-desertification activities 
such as: 

(a) Preparing a national programme to 
combat desertification within the framework 
of national plans for development of natural 
resources and rehabilitation of impaired 
ecosysteflls; 

Conference, the lntergoyernmenul Author-
it)' on Drought and )eveloprnent and the 
Dakar Ministerial Conference on 
Desertification and review the overall atatus 
of the implementation of the Plan of Action;  

Instituteas.pcnnanaitfeatureofits 
functioning that its ad hoc meetings be 
devoted to thematic joint programming; 

Undertake joint inter-agency action to 
mobilize technical and financial resources to  

assist national programme to combat 
desertifacat 

Collaborate with the litter-Agency 
Working Group of the African Ministerial 
Conference on the Envirownent. with 
special reference to the work of African 
Deserts and Arid Linda Cotmnitree; 

6. Requests the Execthve Director of UNEP 
to assist, within available (mmciii re-
sources. countries prone to desertifkaiion. at 

Strategy of UNEP'S Arid Land and Desertificatlon Subprogramine 

(a) Legislative authority UNEP MTP 1990-1995. paragraphs 40-44 

UNEP target for 1995: Provision of assistance to 15 countries affed by soil degrada-
tion and desertification in the development and implementation of their plans and 
programmes to control desertification and halt soil degradation. 

Ensuring that the national programme to 
combat desertification is ecologically sound, 
technically feasible and socially acceptable; 

Appropriating, within the resources 
available for implementation of national 
plans for development. resources needed for 
the implementation of the programme for 
combating desertificadon; 

Establishing, or strengthening if they 
already exist, centrally-placed national 
machineries capable of mobilizing national 
institutional resources needed for implemen-
tation of the national programme for 
combating desertification and of monitoring 
progress in executing related activities; 

Also invites donor Govemmeni.s, 
intergovernmental bodies including aid 
agencies and non-governmental organisa-
tions to accord high priority in their bilateral 
and multilateral assistance activities to 
national programmes for combating 
desertification and for the rehabilitation of 
degraded land resources and to take into 
account the promotion of long-term ecologi-
cal and social rehabilitation programmes in 
areas prone to desertification, 

Commends the Inter-Agency Working 
Group on Desertification for its positive role 
in ensuring that activities related to and 
lands and desertificaiion are included within 
the programmes of its member organisa-
tions; 

Requeszs that the biter-Agency Working 
Group on Desertification implement the 
following measures to enhance its work: 

(a) Inchale in the agenda of its regular 
meetings reporting on activities of member 
organisatiorts relevant to implementation of 
the Plan of Action to Combat 
Desertification, a review of the activities of 
other structures concerned with implemenra 
tion of the Plan of Action, such as the 
Consultative Group for Desert.i licamion 
Control and regional bodies, such as the 
Permanent Inter-State Committee on 
Drought Control in the Sahel, the Southern 
African Development Co-ordination 

(b) Programme elements: 

Activltjes and outputs (status) 

1 Co-ordination of UNEP Desertification 
Control Programme 

2 Development of DC-PAC internal Deserti-
fication Control Data Base towards a centre 
of excellence in query-answer capability on 
major desestification topics 

3 Global Assessment of Desertification 

4 Assistance to five countries for the imple-
mentation of National Plans or Programmes 
of Action to Combat Desertification: one in 
Africa, two in Asia. two in Latin America. 
Identification, dissemination and application 
of appropriate technologies for rehabilitation 
of and and semi-arid lands 

S Assistance to intergovernmental bodies in 
strengthening of North African Green Belt 
formulation of programmes for renewable 

resource conservation in Southern Africa 

Allocation from the 
Environment Fund (thousinds US $) 

1 400 (C) 

1000 (C) 

1000 (C) 

500 (C) 

250 (C) 

6 Assistance to 34 cotmiries in establishment 
of village level projects involving popular par-
ticipation for rational exploitation of natural 
resources, sustainable production of food., fodder 
and fuel in semi-aiid and sub-humid conditions 	 650 (C) 

7 Support to the development of regional net-
works for exchange of information, training 
and research, afforestalion and sand-dune stabi-
lization in Latin America. Africa, Asia/Pacific 
and West Asia 	 300(C) 

8 Training Programme: 400 persons trained 
in desermification control techniques. Two to 
four guidelines and handbooks published 350 (C) 

9 Desertiflcation control information activity: 
Desert ficaiion Control Bisiletin preparation 
and dissemination of other information materials 	5600(C) 
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their request, in developing programmes for 	implementation of the Plan of Action to 
combating desertificauon within their 	Combat Deserlification and to advise on 
development plans; 	 further action against desertificaiion: 

Also requests the Executive Director of 
the United Nations Environment Programme 
to include in the proposed programme 
budget of the United Nations Environment 
Programme for the biennium 1990-1991 
acuviues on pastoral nomadiarn, under the 
subprogramme 3 "Arid lands and 
desert ification" with a view to assisting two 
or three countries in Asia and Africa 
implement pilot projects to provide environ-
mental support for pastoral nomads demon-
strating the efficiency of nomad jam as an 
ecologically sound way of life for the 
utilization of marginal resources and to 
invite other United Nations agencies and 
donor countries to support the activities on 
pastoral nomadism; 

Further requests the Executive Director 
to arrange for an external evaluation of the 
Plan of Action to Combat Desertification to 
be conducted and for the results to be 
presented well in time for the proposed 
United Nations Conference on Environment 
and Development in 1992, but not later than 
the sixteenth regular session of the Govern-
ing Council. 

B. Financing and other 
measures in support of the 
plan of Action to Combat 
Desertification 
Recalling General Assembly resolutions 34/ 
184of18 December 1979,36/191 ofl7 
December 1981, 371220 of 20 December 
1982 and 4l89Cof 11 December 1987. 

Recalling also its decisions 13130 A of 23 
May 1985 and 14/15 Dof 18 lune 1987. 

Having considered the report of the Execu-
tive Director on the United Nations Special 
Account to finance the implementation of 
the Plan of Action to Combat Descrtiflcation 
and additional ways and means of financing 
the Plan of Action to Combat 
Desertification, 

1, Reconunends to the United Nations 
General Assembly that the United Nations 
Special Account to finance the implemenLa-
lion of the Plan of Action in Combat 
Desertification be abolished; 

2. Reconvnends that the Consultative Group 
for Deserlification Control should hold 
sessions every two years (in even-numbered 
years starting from 1990), to review the 
status of the Plan of Action to Combat 
Desertification and to exchange information 
on scientific research in this field, on 
national programmes and on the 

invItes the international community to 
pledge voluntary contributions to local, 
national and regional mechanisms for 
financing the implementation of the Plan of 
Action to Combat Desertification; 

Further inviles the international commu-
nity to create the necessary economic and 
fmancial conditions that would enable 
countries prone to desertificalion to appro-
piiate part of their resources to combat 
desertificatiorL 

Landmark Year 
for the 
Environment 
1992promisestobean important 
year. The UN Conference on 
Human Environment which was the 
precursor of UNEP will celebrate its 
twentieth anniversary by holding a 
conference in Brazil: the UN Con-
ference on the Environment and 
Development (UNCED) - 

The overall aim of UNCED, 
designed to coincide with World 
Environment Day on 5 June, will be 
to find ways of halting and reversing 
worldwide environmental degrada-
Lion, with particular emphasis on 
protecting the atmosphere, fresh 
water, seas and land resources 
(including measures against defor-
estation, desertification and 
drought), conservation of biological 
diversity, control of biotechnology, 
sound management of wastes and 
improvement of human health. 

It will review actions being taken 
to protect and enhance the environ-
ment and the UN's role and respon-
sibilities in this. Having looked at 
the way environmental concerns 
have been incorporated into eco-
nomic and social policies and 
planning, the conference will define 
future global and national strategies 
and guidelines to ensure that envi-
ronmental issues continue to be 
given priority. 

Ways to facilitate transfer of  

infonnation on environmentally-
sound technologies and management 
to developing countries will be 
identi fled and the conference will 
emphasize that accurate, reliable 
data on environmental issues should 
be made globally available. 

Co-operation between nations will 
be discussed and specific agree-
ments and commitments by neigh-
bounng governments will be en-
couraged. The role of the UN in 
solving environmental disputes will 
be examined. Environmental 
education, especially for the 
younger generation, will be pro-
moted. 

Recommendations will be made 
aimed at combating poverty and 
improving the quality of life in all 
countries through sustained, envi-
ronmentally-sound development and 
economic growth. 

The conference will identify the 
necessary additional financial 
resources needed to realise its 
decisions. It will take into account 
the abnormal burden placed upon 
developing countries due to their 
lack of financial, technical and 
human resources. 

The blueprint for the conference 
was drawn up in resolution 15, 
adopted by the 44th session of UN 
General Assembly. A Special 
Meeting of Permanent Representa-
tives to UINEP met in January 1990 
to establish a Preparatory Comm it-
tee (PREPCOM) for the conference 
made up of the General Assembly 
and open to all UN Member States 
and spccialiscd agencies. The first 
organisational session met in New 
York for two weeks in March 1990 
and elected a chairperson, vice-
chairpersons and other committee 
members, and decided that future 
meetings would be held in Nairobi 
(6-31 August 1990) and later in 
Geneva. 

Preparations and the conference 
itseLf will be funded by the existing 
UN budget, which will also make 
finance available to enable develop-
ing countries to participate fully and 
effectively. 
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Implementing Sustainable Development 
Two General Assembly resolutions 
42/186 and 42/187 adopted the 
Environmental Perspectives to the 
Year 2000 and Beyond report and 
the World Commission of Environ-
ment and Development's report 
published worldwide as Our Com-
mon Future as guides for imple-
menting the sustainable develop-
ment concept. 

The perspective document recom-
mended annual reporting be made 
on the status of the progress made in 
achieving the objectives of sustain-
able development. By the 15th 
session of UNEP's Governing 
Council, 24 March 1989, twenty-
two governments and the European 
Comm unity had responded to 
UNEP's request for information. A 
full picture of how far sustainable 
development policies have been 
implemented has not yet emerged 
largely due to the complexity of the 
task and shortage of time. 

Although the replies so far re-
ceived show greater political will 
towards its iniplerncntatioii, it was 
evident that in addition to the 
emerging environmental problems, 
governments felt confronted with 
many long-standing environmental 
issues. CC noted that a preventative 
approach is needed to address the 
sources of environmental degrada- 

Sustainable Development 

tion and matters of overall national 
policy. Existing strategies and 
programmes and existing mecha-
nisms for implementing them should 
be reviewed and modified as appro-
priate, depending on the needs and 
priorities of each country. 

Most UN organisations have 
already adopted sustainable 
development policies into their  

programmes and have adjusted their 
existing priorities and programme 
budgets. A number of governments 
have worked to put the recommen-
dations of the reports into effect at a 
high level. Furthennore, a number 
of NGOs have worked to put the 
concept of sustainable development 
into effect at local, national and 
international levels. 

The Governing Council believes that sustainable development is 
development that meets the needs of the present without compromising 
the ability of future generations to meet their own needs and does not 
imply in any way encroachment upon national sovereignty. The 
Governing Council considers that the achievement of sustainable 
development involves co-operation within and across national bounda-
ries. It implies progress towards national and international equity, 
including assistance to developing countries in accordance with their 
national development plans, priorities and objectives. It implies, 
further, the existence of a supportive international economic environ-
ment that would result in sustained economic growth and development 
in all countries, particularly in developing countries, which is of major 
importance for sound management of the environment. It also implies 
the maintenance, rational use and enhancement of the natural resource 
base that underpins ecological resilience and economic growth. Sus-
tainable development further implies incorporation of environmental 
concerns and considerations in development planning and policies and 
does not represent a new form of conditionality in aid or development 
financing. 

From the CC decision 1512 adopted May 1989. 

Global Assessment of Land Degradation! 
Desertification - GAP II 
Second General Asscsssment of Progress in Implementation of the PACD 

UNEP's Desertification Control 
Programme Activity Centre (DC/ 
PAC) is entrusted by the interna-
tional community with catalyzing 
and co-ordinating the irnplementa-
tion of the United Nations Plan of 
Action to Combat Desertification 

(PACD) which was adopted in 
1977 at the UN Conference on 
Desertification (UNCOD). 

This mandate calls on DC/PAC 
to promote a better understanding 
of the processes of desertificalion, 
its status and underlying causes, 

and to create an awareness of the 
problem in order to mobilise re-
sources and actions to control it. 

The first attempt to portray the 
global extent of desertification - the 
UNESCO/UNEP World Map of 
Desertification - was prepared for 
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the 1977 UNCOD. This map had 
the great merit of compelling the 
world to recognise the vast scale of 
the natural resource degradation 
that was taking place in the earth's 
sub-humid, semi-arid and and 
climatic zones. However its scale 
of 1:25,000,000 was too large to be 
of any real use in assessing the 
extent and degree of desertification 
in specific locations. Moreover, the 
map was based on existing geo-
graphical data which was not 
precise enough to assist future 
action in planning and guiding 
anti-desertification activities either 
at a national or international level. 

One of the immediate actions 
called for by the PACD was to 
establish a common scientific 
methodology for assessing 
deserlification globally, the results 
of which could then be used to 
produce detailed maps at larger 
scales, particularly at national 
andregional levels. In 1984, as part 
of the General Assessment of 
Progress (GAP I) in implementa-
Lion of the PACD, an Experimental 
Map of Desertification Hazards for 
Africa based on the FAO/UNEP 
Provisional Methodology for 
Assessment and Mapping of 
Desertification was published. 

However, although this method-
ology was revised following field 
tests in nine countries, it was 
criticized for being impractical to 
apply. Lack of sufficient data, even 
in developed countries, was a 
major handicap and the cost of 
acquiring such detailed data 
through extensive field studies 
would have been excessive. 

In view of these criticisms, an 
vexpert meeting held in Nairobi in 
March 1985 recommended that the 
FAO/UNEP methodology be re-
evaluated in terms of its applicabil-
ity and a simpler, refined method-
ology that could be used for 
assessing and mapping 
desertitication at local, national 
and regional levels be developed  

and tested. Kenya agreed to carry 
Out the pilot study in Baringo and 
Marsabit districts\ 

UNEP Governing Council had 
pointed out in 1984 that 
desertification cannot adequately 
be shown on a single map but 
should rather be an atlas containing 
a series of thematic maps on 
desertification (see report below). 
It also decided that the second ClAP 
(GAP II) should be carried Out in 
1992. 

Preparatory activities for 
GAPH 
In order to assess progress on the 
global assessment to be presented 
in 1992, UNEP held in-house 
consultation meetings in February 
and May 1989, chaired by Prof. M. 
El-Kassas, senior advisor. 

The aim of the meetings was to 
review progress and plans for the 
second global desertification 
assessment (GAP II) and to draw 
up a work-plan for 1989, 1990 and 
1991, as required by UNEPGov-
eming Council decision 12/10. 

In its discussions, preliminary 
results of the following on-going 
UNEP assessment projects were 
presented and reviewed: 

Desertiflcation assessment and 
mapping pilot study (Kenya) 
presented by Kenya's Department 
of Remote Sensing and Resource 
Survey (DRSRS); 

Global Assessment of Soil 
Degradation (GLASOD) by 1SRIC; 

Mali experience on application 
of modified FAO/UNEP Methodol-
ogy by UNEPCOM; 

Assessment of the Evolution of 
the Sahelian Environment 1952-
1987 by IGN/ORSTOM. 

The meeting also discussed the 
work plan for preparation of the 
World Atlas of Thematic /ndicatorr 
of Deser:fication, and the agenda 
of actions towards preparation for 
the 1992 GAP II. 

The World Atlas of Thematic 
Indicators of Desertification was 
considered with regard to the 
genera] principles concerning 
scales, audiences, purposes and 
themes of maps which were 
agreed upon at the Expert Meeting 
on Desertification held in March 
1985. On-going projects and 
possible subject areas were re-
viewed as potential sources of 
appropriate themes for a World 
Atlas covering arid, semi-arid and 
sub-humid areas. 

As a result of the consultations, 
it was agreed that Soil Degrada-
tion Maps being prepared under 
the on-going Global Assessment 
of Soil Degradation Project 
(GLASOD), and a map of climatic 
vulnerability under preparation by 
GEMS/GRID represented some of 
the thematic areas suitable for 
maps in the World Atlas on 
Desertification. 

In this regard it was decided that 
GEMS-GRID, would examine the 
concept of an Atlas, considering 
alternative means of using stored 
data for application at national, 
regional and global levels;that 
IJNEP in-house consultations with 
GEMS/GRID, DCIPAC, Soils and 
other units should be initiated to 
explore the suitable scales, indica-
tors and parameters to be used in 
the preparation of a climatic map 
related to desertificatiori risks and 
the process by which such a map 
could be produced, including the 
cost of the project;that steps 
should also be taken to involve 
participation of other organisa-
tions likely to be interested in 
contributing technically and 
financially to this project; that a 
full-time co-ordinator should be 
des-ignated to co-ordinate/con-
vene the required activities, and 
that an inter-national workshop on 
the sub-ject should beheld in 
February 1990. 
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Ad-hoc consultation meeting assessment of global 
desertification: status and methodologies 

The ad-hoc consultation held 
from 15 to 17 February 1990, 
organised by UNEP in Nairobi, 
was attended by experts from 
Argentina. 
Australia, Colombia, Egypt, 
France, Ghana, Hungary, India, 
Iran, Israel, Japan, Kenya, Nigeria, 
Syria, Tanzania, Trinidad & 
Tobago, Tunisia, Uganda, UK, 
USA. USSR, and representatives 
from FAO. UNESCO, UNSO, and 
UNEP. The aim of the meeting was 
to review methodologies currently 
avail able for desertification assess-
ment and to propose a scientifically 
acceptable and feasible method to 
evaluate the global status and 
trends of desertification. The 
meeting also drew up guidelines 
regarding the contents of the report 
on GAP II due for 1992 and the 
proposed World AtJas of Thematic 
Indicators of Desertification. 

The following reports were 
presented and discussed at the 
meeting: 

Overviews: 
• Current status of desertification; 

Prof. B. Rozanov (USSR) 
• Methodologies for 

desertification assessment; Prof. 
B. Rozanov (USSR) 

• Review of the dcsertiflcation 
concept; Prof. R. Odingo 
(Kenya) 

Assessment 
Methodologies: 

• Desertification assessment and 
control: JADIZA activities, 
Argentina; Dr. V. Roig (Argen-
tina) 

• Desertification assessment 
methodologies: North America; 
Prof. H. Dregne (USA) 

• Desertification assessment 
methodologies: Australia: Prof. 
R. Perry (Australia) 

• Geographical belts and zonal 
types of landscape; Dr. E. 
Milanova (USSR) 

World Atlas of Thematic 
Maps on Desertilication: 
• Regional assessment: USSRJAsia 

- Mongolia, USSR, Mali, Af-
ghanistan; Prof. N. Kliarin 
(UNEP) 

• Local assessment: the Kenya pilot 
study; D. Andere, W. Ottichilo, J. 
Grunblati (Kenya) 

• Assessment and monitoring of 
desertification in Sahelian and 
Sudanian regions; Mr L. Guyot 
(france) 

• Background/overview and objec-
tives; DrM. Norton-Griffiths 
(UNEP) 

• Global Assessment of 
Desertification - World Atlas of 
Thematic Indicators of 
Descrtification: Project 
Approach;Mr M. Mendoza 
(UNEP) 

A special discussion session 
following the presentations was 
chaired by DrM.K. Tolba, IJNEP's 
Executive Director. In this session, 
the participants provided advise on 
the following topics: 

Assessment of the Status of 
Desertification: 
The preliminary evaluation of 
desertification conducted in 1975176 
preparatory to the UNCOD 1977 
came up with the figure of 6 million 
ha of land lost annually to 
desertification; the general assess-
ment in 1983/84 confirmed the figure 
but also added that 21 million haof 
land were reduced to zero or negative 
productivity annually. Regarding the 
forthcoming assessment, it is possi-
ble to validate scientifically the 
credibility of these 
figures by, for example, taking one 
continent - eg Africa - to compare 

the 1977 situation with that of 1984 
and extrapolate for the remainder of 
the period. 

The highest degree of credibility 
will have to be established with 
regard to the data used for the assess-
ment. As there is no adequate quanti-
tative data available on 
desertification, and given the con-
straints of limited time, it may be 
advisable to focus on a pilot area on a 
regional frame, like North Africa, 
Sudano-Sahelian region, China, 
USSR or Australia, for which some 
basic data exists. Data from such pilot 
areas should be compiled from aerial 
studies complemented by ground-
surveying, reports/literature, opinions 
of scientists on the spot and mapping. 

It was also mentioned that there is a 
need to emphasize areas where it is 
probable that deserilfication will 
occur, rather than categorically 
stating that "21 million ha of land 
were lost to zero productivity" as 
discussed previously. It will be 
necessary to include human aspects 
of desertification in the Global 
Asessment of Ssoil Degradation 
(GLASOD) to underline the concept 
of credibility. 

The constraints of limited data 
and time can be minimized by using 
available materials at suitable scale 
and in this regard GLASOD would be 
ideal. The scale 1:10 million could be 
used for the regional (global) assess-
ment while the scale 1:500,000 could 
be used for country level assessment. 
GLASOD data can be complemented 
with Population Maps, Climatology 
Maps and other data derived from 
remote sensing. 

It was pointed out that coltabora-
lion between UNEP, UNSO, FAO, 
UNESCO, WMO, etc will be crucial. 
This is expected to involve multi-
disciplinary work on soils, forestry, 
grazing and arable land, water sup-
plies, agroclimate.populatiori 1  social 
indicators and related 
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proposal of the thematic areas for 
the atlas would focus such efforts). 
Its functions would be multiple: to 
serve as a basis for global or 
regional policy development as well 
as a global analytical tool. With the 
advent of geographic information 
systems it has become more feasible 
that a thematic atlas of 
desertification can be compiled. 
FAO noted that GLASOD's results 
mean they are now less doubtful 
about the practical possibilities of 
assessing the status of desertification 
than they were a few years ago. 

It was stressed that the objective 
of the assessment exercise was not 
merely to produce desertification 
maps but, of more crucial value, to 
provide the world with the best 
judgement or measurement of the 
status of desertification since the 
PACD launch 15 years ago. 
Credibility and probability are 
necessary but not sufficient for 
governments which need 
information and data indicating the 
effect of desertification in concrete 
terms, such as in the case of ozone 
depletion where its effect on cancer 
was clearly shown. 

Evaluation of PACD and 
Progress in Implementing 
PACD: 
Concerning the evaluation, the 
question being asked is how far have 
the concepts on which the PACD 
was based been applicable to-date, 
given current development in the 
major environmental issues with a 
bearing on desertification, such as 
climate change, which are now 
prominent on the agenda of 
environmental concerns. Is the main 
thrust of the PACD outmoded in the 
light of the new developments? 
GAP 11 is intended to assess how far 
the present PACD has been 
implemented - starting from the 
1984 assessment and looking into 
which factors led to progress or lack 
of progress. 

It will be essential to obtain 
information from affected countries 
on the development since 1977. For 
this purpose, a structured set of  

guidelines will have to be devised 
for use by consultants or teams of 
experts who conduct the assessment. 
It was noted that the recent Austral-
ian assessment, reported at the 
consultation, could be adopted as a 
model and modified for this pur-
pose. It was noted that "Assessment 
of Desertification in the Sudano-
Sahelian Region 1978-1984", 
prepared by UNSO for the first 
GAP, formed a good baseline for a 
second assessment of that region. 

GAP II is a long, complex and 
difficult task which involves many 
researchers collecting data from 
various sources using a wide range 
of methods. A suggestion was made 
that FAO could be asked to assess 
the impact of the several 
desertification control projects it has 
executed with funding from UNSO, 
UNDP, World Bank, etc. 

It was underlined that GAP II 
reports would have to show clearly 
which of the recommendations of 
the PACD had been carried out and 
with what impact, or why in some 
cases the actions taken did not result 
in meaningful impact. 

Financial Aspects of 
Anti-Desertification 
Programmes: 
At the request of the General 
Assembly, expert studies on 
financing the PACD were prepared 
in 1978 and 1981, highlighting in 
particular additional measures, 
means and modalities. However, GA 
made no clear decisions and asked 
for further expert studies to be 
conducted on financing anti-
desertilication programmes. The 
immediate question as we approach 
these studies is in what context the 
financial resources should be 
sought, ie: a) specifically (exclu-
sively) for desertification control 
programmes; b) for integrated 
development programmes in which 
desertification control is included; or 
c) environmental protection 
programmes including issues like 
climate change in which a certain 
percentage is for desertilication. 

Anti-desertification programmes 
are regarded by many not to be 
financially viable by current 
standards. Furthermore, countries 
facing desertification problems 
generally do not give priority to this 
sector because of the pressing needs 
for education, transport, etc. hence 
the need arises for additional 
resources for desertification control 
in order to assist the countries 
threatened by it. However, it is 
important to recognize the reality 
that both recipient and donor 
governments will not accord priority 
to desertification control as long as 
it is focussed on a long term return. 

There is need to place emphasis on 
integrating desertification control 
with development programmes and 
to fund it in the frame of broader 
plans. Experience with field soil 
conservation programmes show that 
these have been successful when put 
in the frame of programmes directed 
at the farmers' concern with food. 
At the global level, desertification 
control should be featured with the 
major global environmental 
problems and ought to be funded in 
this framework. 

It was underlined that it is 
important to emphasize that funding 
is required specifically for stopping 
land degradation. Funding should be 
directed at the protection of land 
threatened by desertification/land 
degradation and at arresting land 
degradation occurring in areas 
which presently support the 
population, not at rehabilitation of 
lost land. 

Thematic Atlas: 
The format of the atlas was 
proposed to be at A3 sheet size, 
approximately at the scale of 1:80 
million, accompanied by wall charts 
at the scale of 1:10 million showing 
selected thematic indicators at the 
global level. The meeting called for 
technical and scientific co-operation 
between UNEP, other UN bodies 
and agencies to be strengthened, 
especially regarding sources of data, 
information and expertise which can 
be incorporated into the assessment 
and the atlas. 
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A Working Concept of 
Desertification 
for the Purpose of its 
Assessment 

As one of the significant conclu-
sions reached by the consultation 
group, it was agreed that the term 
"desertiflcation" should be used 
side-by-side with the term 'land 
degradation". Furthermore, a work-
ing concept of desertiflcation/land 
degradation for the purpose of its 
assessment was adopted (see box). 

Desertjficat jon/land degradation in the context of assessment is 
land degradation in arid, semi-arid and dry sub-humid areas 

resulting from adverse human impact. 
LAND in this concepE includes soil and local water resources, land surface and vegeta-
don or crops. 
DEGRADATION implies reduction of resource potential by one or a combination of 
processes acting on the land. 

These processes include water erosion, wind erosion and sedimentation by these 
agents, long-tann reduction in amount or diversity of natural vegetation where relevant, 
and salinization and sodication. 

Assessment should provide measures or estimates for the effects of these processes, 
eg: in the form of status or severity of water erosion, based on explicit criteria. 

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

Approved by ad-hoc consultation meeting assessment of global deserufication: Status 
and Methodologies UNEP, Nairobi. Kenya 16 Februazy 1990 

Pilot Study to Evaluate FAO/UNEP Provisional 
Methodology for Assessing and Mapping Desertification 
A pilot study to evaluate the FAO/ 
UNEP provisional methodology for 
the assessment and mapping of 
desertification (1984) and to propose 
a simplified methodology was 
undertaken at a pilot level in two 
study areas located in Baringo and 
Marsabit districts of Kenya. 

Project activities started in March 
1988 following the signing of the 
memorandum of understanding 
between UNEP and the Government 
of Kenya in 1987. The report of the 
study was published in January 
1990. 

The objective of the project was to 
choose appropriate desertification 
indicators and to identify methods 
that could be used for data collection 
and analysis in a rapid and cost 
effective manner. 

Initial evaluation of the FAO/ 
UNEP methodology showed that 
most of the indicators and methods 
proposed could only be used in 
assessment and mapping of 
desertification at a local or pilot 
level. Since most countries do not 
have detailed data to the level 
proposed in the methodology, it 
would be very expensive and time  

consuming to use most of the pro-
posed indicators and methods for 
assessment and mapping of 
desertification at regional or national 
level. 

It was also noted that data from the 
recent past (eg 50 years), which was 
required to determine the rate of 
desertitication, is lacking. It was 
further noted that socio-cconomic 
data needed to be added to the 
methodology since desertification 
processes are largely induced by 
human activities. 

The project team collected detailed 
data on selected desertification 
indicators using remote sensing 
techniques and field surveys. This 
detailed data was then evaluated for 
use at local level. Selected data 
elements and other ancillary data 
were used in the geographic 
information system (GIS) to develop 
generalized models that could be 
used in the assessment and mapping 
of desertification at regional or 
national level. 

The principle behind the pilot 
study's attempt to find a simplified 
method of assessment was to collect 
detailed data at local level and then  

select from it generalized data 
elements which were then analyzed. 
During analysis it became apparent 
that some indicators could be used 
for assessing desertification at a 
pilot or local level only. However, 
some of the indicators were found 
to have wider application and could 
be successfully used in developing 
desertitication assessment and 
mapping models that could also be 
used at a national level, where they 
can be easily verified through field 
observation. In all, five were 
selected for assessing 
desertification status. 

I Water Erosion Status: Slope 
Erosivity factors, Vegetation 
cover (%), Rockiness factor (%), 

2 Wind Erosion Status: 
Vegetation cover (%), Rockiness 
factor (%), Wind erosivity 
index, 

3 Vegetation Degradation 
Status: Actual herb production, 
potential herb production: 
Annual Rainfall, RUE Rocki-
ness factor 

4 Range Carrying Capacity 
Status: Available herb biorn ass - 
predicted livestock 
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consumption where available 
herb biomass = field data 

5 Human population density 
status: (from Systematic 
Reconnaisance Flight (SRF) 
data) 

The report proposed that these 
models be used in assessment of 
desertification at a national level 
using basic data on climate, 
landfomi, soil, vegetation, animal 
numbers and human population. 

Based on the experience gained 
from this study, it was recom-
mended that in areas where the basic 
data required for the models do not 
exist, systematic reconnaissance 
flights can be used instead of remote 
sensing techniques — particularly 
satellite imagery — to gather data for 
the baseline resource inventory for 
the long-term monitoring and 
assessment of desertification. 

A detailed report on the modelling 
exercise, currently under prepara-
tion, is due to be ready by late 1990. 

UNEP is now assisting the 
Kenyan Government in expanding 
this project throughout the country 
in order to test the applicability of 
this revised methodology on a 
national level. 
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World Map of Present Status of 
Human-Induced Soil Degradation 
UNEP and the International Soils 
Reference and Information Centre 
(ISRIC) in the Netherlands pub-
lished a world map of the present 
status of human-induced soil degra-
dation (GLASOD) in July 1990. 

The map (see front cover), which 
is made up of three wall sheets at the 
scale of 1:10 million, is intended to 
create awareness among policy and 
decision-makers of the seiiousness 
of the problem of global and conti-
nental soil degradation. It was 
compiled with expert knowledge 
and existing material following 
general methodology guidelines for 
the assessment of human-induced 
soil degradation. 

Two hundred and fifty soil and  

environmental scientists all over the 
world participated in compiling the 
data. Twenty-one regional 
correlators prepared draft regional 
maps in consultation with the 
respective experts who collected the 
data. The fmal draft global map was 
compiled by ISRIC and was sent to 
national soil institutions throughout 
the world for their fmal comments 
and acceptance. The response from 
a large cross-section of countries 
gave project management sufficient 
confidence about the quality of the 
data. 

The GLASOD map and its ex-
planatory notes are expected to be 
endorsed by the Fourteenth Interna-
tional Congress of the Society of 

Soil Science at Kyoto, Japan in 
August 1990. Some of the most 
important information shown in the 
map includes the type, degree, 
extent, severity and major causes of 
degradation and speed at which 
degradation processes took place in 
the lastS to 10 years. 

Digitized GLASOD data are now 
available at UNEP's Global Envi-
ronment Monitoring System 
(GEMS)/Global Resource Informa-
tion Database (GRID) for ease of 
accessibility. The digitized 
GLASOD data will also be a major 
input in the preparation by UNEP of 
the Global Assessment of 
Desertification/Land Degradation — 
World Atlas. 
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Established by the Secretary-
Generaim 1974, the United Nations 
Trust Fund for Sudano-Sahelian 
Activities serves as a repository of 
funds with which the United Nations 
Sudano-Sahelian Office (UNSO) 
carnes out its programming and 
operational responsibilities. 

These responsibilities cover two 
major areas: 

• the implementation of the 
medium-term and long-term 
recovery and rehabilitation 
programme of the nine drought-
stricken Saheian countries which 
are membera of the Permanent 
Inter-State Committee on 
Drought Control in the Sahel 
(CILSS) - Burkina Faso, Cape 
Verde, Chad, the Gambia, 
Guinea-Bissau, Mali, Mauritania, 
the Niger and Senegal; and of the 
six East Afncan Sahelian 
countries which are members of 
the Intergovernmental Authority 
on Drought and Development 
(IGADD) - Djibouti, Ethiopia, 
Kenya, Somalia, Sudan and 
Uganda; and 

• the implementation of the Plan of 
Action to Combat Deseilification 
in 22 Sudano-Sahetian countries 
which include those listed above 
in the CILSS and IGADD 
regions, as well as 7 additional 
countries of the adjacent 
subregions - Benin. Caineroon, 
Guinea, Nigeria, Togo and the 
United Republic of Tanzania. 

The resources of the Fund are used 
for providing assistance to 
governments in planning and 
co-ordination of activities for the 
protection of natural productive 
resources, for project and 
programme financing and, where 
possible, to promote various forms 
of complementary, joint or parallel 

financing, combining as appropriate, 
the elements of capital investment 
and technical co-operation required 
to fund viable projects. Thus, 
programmes and projects of crucial 
importance for the recovery and 
rehabilitation of the Sahel and for 
combating desertification in the 
Sudano-Sahelian iegion are 
formulated in a manner capable of 
attracting and stimulating the flow 
of additional fmancial and material 
support, along both bilateral and 
multilateral channels. 

The total flow of financial 
resources from UNSO to the 
Sudano-Sahelian countries during 
the period 1974-1989 exceeded US$ 
220 million with the focus on 
afforestation and reforestation 
activities, fuelwood conservation 
and utilization of alternative sources 
of energy, rangeland management, 
soil protection and sand dune 
fixation, integrated land manage-
ment, construction and maintenance 
of feeder roads, and assistance to 
governments in planning and 
programming for the protection of 
natural productive resources and the 
fight against desertification. 

In 1989, the total amount of 
resources mobilized by UNSO 
through the UNSO Trust Fund was 
US$ 37.5 million, an increase of 
over 37 per cent over the resource 
mobilized in 1988. As in the past, 
the bulk of the resources mobilized, 
US$ 22.5 million, was in the form of 
contributions eannarked for specific 
projects under trust fund 
arrangements, identified and 
fonnulated jointly by recipient 
governments, UNSO and donor 
agencies. The 1989 figure 
represented an increase of almost 14 
per cent over the earmarked project 
resources mobilized in 1988. 

Pledges for 1989 to UNSO general 
resources totaled US$ 6.7 million. 
During this period, funding amount-
ing to US$ 8.2 million was also 
obtained under Management Seriice 
Agreements. 

Following the recommendations 
of an in-house study in 1988, it was 
decided to strengthen the technical 
profile of UNSO headquarters in 
New York which now co-ordinates 
specific projects and programmes. 
At the field level, UNSO's field 
office in Burkina Faso was 
mandated to co-ordinate the imple-
mentation of the PACD in West 
Africa and a new regional office was 
opened in Nairobi in February 1990 
to co-ordinate the implementation of 
the PACD in East Africa. For more 
information on the new Nairobi field 
office please contact: 

Mr Dennis Seiner, Chief of the 
Office, Room A-125, UNSO 
regional headquarters, Block A, 
United Nations Complex, P0 Box 
30552, Nairobi, KENYA; Tel: 
333930 or 520600 ext. 6908/6909. 
The Administrative and Financial 
Assistant of the Office is Mrs Marie-
Lucic Pinchinat. Both Ougadougou 
and Nairobi offices co-ordinate 
UNSO's regional and sub-regional 
programmes. 

InJuiy 1989 UNEP Governing 
Council 15 commended UNSO on 
its activities to date and called on it 
to find additional resources to 
ensure continued support for its 
programmes and regional 
organisations, in particular for 
IGADD and CILSS. 

GC 15 also called on UNSO to 
co-operate with the Southern 
African Development Co-ordination 
Conference (SADCC), Economic 
Community of West African States 
(ECO WAS), Ministerial Conference 
on Desertification (COM1DES) and 
CILSS in fmding a joint policy to 
combat desertification in the 
affected Sudano-Saheian countries 
of Africa. 

GC 15 agreed to allocate $US 2 
million for the 1990-91 biennium 
towards the institutional and 
programme support costs. 

UNSO 
United Nations 
Sudano-Sahelian Office 
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The Definition of Desertification: 
Its Programmatic Consequences for 
UNEP and the International 
Community 

Prof. Richard S. Odin go 
Deparzmenr of Geography 
University of Nairobi, 
Kenya 

The following article on the 
delmition of desertification 
arose out of a request I received 
from the United Nations Envi-
ronment Programme (UNEP) 
last year to examine their 
conceptional and programmatic 
definition of desertification 
since the United Nations Con-
ference on Desertification 
(UNCOD). The aim was to 
look for consistency among the 
scientists who have over the 
years tried to contribute to the 
better understanding of this 
important topic. Owing to time 
and space constraints, the 
critique presented may not be 
adequate and readers are in-
vited to contribute further to 
this debate with a view to 
bringing out a clear-cut defini-
tion which can assist with 
natural and international fund-
raising to ameliorate the condi-
tions of areas and countries 
suffering from this scourge. 
The explanation is simple: with 
a fuzzy deimition funders will 
remain reluctant to produce the 
money to help developing 
countries overcome this prob-
lem; with a clear-cut and 
programme-oriented definition 
funds may begin to flow. So 
readers and all others affected 
are asked to start thinking about 
this problem and to help in 
finding solutions. 

Introduction 
Dcsertification as a human environ-
mental issue was first raised at 
Stockholm in 1972 in a very gener-
alized way and it was only later that 
it forced its way up the UNEP 
agenda. 

At Stockholm "desertification" 
received very lithe attention and it 
was lumped together with many 
other environmental problems 
which, it was optimistically felt, 
could be "tackled" and even "got rid 
of" by the application of already 
available scientific and technical 
knowledge. At this time environ-
mental problems were simplified to 
such an extent that what was thought 
to be required was to "identify" 
them, and then spell out appropriate 
"corrective activities". Many of the 
proposed acLivities were guided by 
the false assumption that technology 
had the answer to all the problems 
being addressed. Over the years, this 
assumption influenced the language 
used which was clearly unrealistic, 
words such as to "combat", to 
"stop" and to "reverse", and so on. 
This also led to some unrealistic 
deadlines, such as halting and 
reversing desertification by the year 
2000. This "technological superior-
ity approach" has tended in some 
cases to mar the processes being 
studied and led to false assumptions 
and false hopes that solutions to the 
problems being addressed were just 
around the corner, if only the mas-
sive funds required could be raised 
from the international community. 

At its first session in June 1973, 
the Governing Council of IJNEP 
was quick to spell out policy objec-
Lives, and among these were the 
obvious "concern for the need to 
prevent the loss of productive soil 
through erosion, 'salination' or 
contamination; to arrest the process 
of 'desertification' and to restore the 
productivity of desiccated soil." 
(UNEP 1978, p. 53)1 Unfortunately 
these clear-cut strategies for dealing 
with desertilication were not accom-
panied by any serious attempt to 
define and dissect this perceived 
environmental problem, or even to 
conceptualize it better for the benefit 
of decision-makers at the grass-roots 
levels. In spite of these uncertain-
ties, the Executive Director of 
UNEP was requested by the Gov-
erning Council (Ibid) 1  to mounL a 
concerted programme to "arrest" the 
spread of deserts and to "initiate 
national and international efforts for 
efficient drought forecasting and 
help Countries in mitigating the 
consequences of drought." (Ibid)' 

In December of that same year 
(1973), the UN General Assembly, 
by its Resolution 3054 (XX VIII), 
noted with interest "the recommen-
dations and resolutions of the heads 
of state of the drought-stricken 
countries including the medium-
Leon and long-term action pro-
gramme, and the establishment of 
the Permanent Inter-SLate Commit-
tee on Drought Control in the Saud, 
to co-ordinate national and regional 
action". Thus apart from desert-
ification there was the problem of 
severe drought in the Sahel in West 
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Shade is a vital amenity around villages. The Saharan fringes. Kordofan  province, Sudan. (Photo. EarthscanlMark Edward.c) 

Africa, which commanded even 	land resource base, or land degrada- Arid lands research 
more urgent attention and which 	tion, which was termed 	 and desertification inevitably led 10 a certain amount of "desertification", to such an extent 
confusion in setting priorities for 	thai it was of more global concern 	movement 
long-term measures to deal with 	and deserved detailed internaLional 
desertification and short-term 	attention, both at the level of UNEP, Prior to Stocolm there were 
measures for dealing with droughts, 	and at the level of the UN General 	decades of scientific and technologi- especially prolonged drought. 	Assembly. In this paper an attempt 	cal research canied Out both at To a large extent the 	 will be made to trace the origins of 	national and international level on "desertilication movement" acquired the word "desertilicaLion", 115 	problems of and and semi-arid 
its own momentum as a result of the employment within UNEP circles, 	lands. Aridity naturally afflicts 
initial concern for the occurrence of including a brief look at the pro- 	many developed and developing 
widespread and debilitating 	grammatic activities that have been 	countries with large tracts of their 
droughts, in particular the Great 	and are still being established under 	LerritOry found to be either true 
Sahelian Drought (1968-1973), and 	the leadership of UNEP. In addition, desert or semi-desert. Consequently,  the series of almost contemporane- over the years there have emerged 
ous droughts which were at that time other approaches to arid lands numerous viable scientific and 
being experienced in several other 	studies and the "desertification 	technical research programmes in 
parts of the world. Up to then, 	prom by the scientific commu- 	Australia, West Asia, China, Africa, 
droughts had been regarded as a 	Y will be examined briefly to 	North and South America, aimed at 
"normal" aspect of climatic variabil- establish to what extent there is a 	finding both immediate and long- 
ity and climatic fluctuations. But 	unanimity of views, both at the 	term solutions to the challenges put 
now it was noticed that the droughts scientific and technological levels LO forward by the need to understand 
were also associated with more 	guide UNEP'S programmes and 	the ecology, as well as to manage 
permanent ecological damage to the activities, 	 rationally the natural resources of 
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these lands. Within the UN system, 
the United Nations Educational, 
Scientific and Cultural Organization 
(UNESCO) had pioneered a viable 
and lands research programme from 
asfarbackas 1951, such that by 
1958 this was one of its largest 
msearch projects. However, the term 
"desertification" was not being used 
at this stage. An Advisory Commit-
Eec on Arid Zone. Research had 
been created in 1951 and this was 
quickly expanded into a global 
research programme primarily 
dedicated to the study of deserts, 
though later it extended its activities 
into the semi-arid belts of the world 
(UNESCO 1963)2 . 

The catalogue of research areas 
covered by the UNESCO pro-
gramme was long and included and 
zone hydrology, utilization of saline 
water, plant ecology, wind and solar 
energy, human and animal ecology, 
climatology, salinity problems in the 
and zones, plant-water relationships, 
land use and nomads and nomadism. 
In its programme, UNESCO estab-
lished a history of co-operation with 
other UN agencies such as the Food 
and Agriculture Organization of the 
United Nations (FAO), World 
Meteorological Organization 
(WMO), as well as other national 
and international organisations. 
When UNEP was established in 
1973, UNESCO offered its assist-
ance and experience in many areas 
of knowledge, including that of Arid 
Lands. 

Apart from UNESCO, WMO and 
FAO had also mounted viable 
research programmes on and lands 
specific to their areas of expertise. 
FAO for example studied 
descrtilication from the point of 
view of soils and at Stockholm it 
was mquested to prepare a World 
Map of Soil Degradation which 
came quite close to a World Map of 
Desertification. 

Thus when the topic "desert-
ifIcation" was pushed to the center 
stage of the "Environmental Move-
ment" there was already a wealth of 
scientific and technical knowledge  

to provide a back-stopping for any 
proposed activities by the interna-
tional community. There was a 
general assumption that this knowl-
edge was adequate as well as appro-
priate. The first such test programme 
with the international spot-light 
focussed on it was mounted to deal 
with the disastrous and crippling 
drought that struck the Sahelian 
lands of West Africa between 1968-
1973. Using existing knowledge, 
and bringing together expertise from 
international organisations like 
UNESCO, WMO, FAO and several 
bilateral and multilateral donors, the 
Comitd Permanent Inter-diats de 
Lutte Contre la Sãchercsse dans le 
Sahel (CILSS) - (Permanent Inter-
State Comm ittcc on Drought Con-
trol in the Sabel) - was quickly 
established in 1973. The aim of 
CILSS was to conduct a viable 
drought control programme, thereby 
attempting to alleviate human 
suffering due to drought, bringing 
science and technology to "fight" 
drought and to rehabilitate drought-
damaged land in the Sahel. It was 
the Saliclian Drought that succeeded 
in galvanizing world opinion to 
"fighL" desertification, and that led 
to an outcry for a fully-fledged 
United Nations Conference to bring 
political weight to bear upon the 
problems faced by and and semi-
arid lands globally. The way CILSS 
was conceptualized reveals assump-
tions of scientilic and technical 
"superiority" over environmental 
problems like drought, by suggest-
ing that all the "armaments" were 
available for the "war" against 
drought, and that what was now 
important was to work out a "battle" 
plan. 

This unmistakable "military" 
approach to problems of the envi-
ronment was later to be found in 
international efforts to tackle 
desertification, even when it was 
realized that desertification was a 
more deadly enemy than drought, 
because it threatens the whole 
ecological basis of production in the 
affected lands. Drought naturally led  

to prolonged land degradation and 
over a longer period it was shown 
that man-induced land degradation 
deserved a more appropriate term i-
nology to describe it, hence the use 
of the word "desertification". 

Scientific origins 

of the term 
"desertifi cation" 

The word "desertilication" had 
quietly crept into scientific literature 
such that by the Stockholm Confer-
ence it could be used in the delibcra-
Lions withou: creating any doubt or 
consternation! One of the earliest 
scientists to use the term 
"desertUication" was Aubreville 
(1949) who is associated with 
originating it. Aubreville was 
referring to conditions in semi-arid 
and sub-humid zones with annual 
rainfall totals ranging from 700-
1,500 mm per annum. He was 
emphasizing the process of land 
degradation that was taking place in 
these zones, largely as a result of 
human activities. His now famous 
quote in French was as follows: 
"cc .cont des deserts qui naissent 

aujourd' hid, sous nos yeux, dans des 
pays oCt II tombe cependant 
annuellementde 700àplusde 1,500 
mm depluies." 

The definition of desertilication 
most commonly used by UNEP can 
be assumed to come close to this 
original Aubreville definition which, 
on second thoughts, was an expres-
sion of horror by Aubreville of the 
extent to which vegetation was 
being destroyed in the semi-arid and 
sub-humid regions that he was 
writing about. This assertion can be 
gleaned from the English translation 
of Aubrevilles' comment as follows: 
"These are deserts that are being 
born today, under our very eyes, in 
regions where the annual rainfall is 
from 700 to 1,500 mm". 

Having crept into the vocabulary, 
and being used by the scientific 
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community throughout the world, 
the word "desertification" has over 
the years acquired different mean-
ings, according to the emphasis 
being made by the individual or 
group of scientists, depending on 
their training and their disciplinary 
backgrounds. 

By the time of the Stockholm 
Conference the word 
"desertification" was being liberally 
used by most scientists to mean a 
phenomenon representing some 
environmental and even develop-
mental symptoms that were charac-
terized by land degradation in 
genera] and soil and vegetation 
degradation in particular. These 
early records show a lack of 
specificity in terms of areas affected 
because the usage was indiscrimi-
nately applied to all lands, from the 
desert proper to the semi-arid and 
sub-humid belts. For example, one 
encounters the use of the term 
"desertilication" in relation to land 
degradation in some Saharan oases. 
(cf. Despois, J. (1973): The crisis of 
the Satiaran Oases in D.H. Amiran 
et a] (Eds) Coastal Deserts. Tucson, 
pp. 167-169; Echallieri.C. (1972): 
Villages deserts et structures 
agraires anciennes du Tonat - 
Gourara (Sahara algCrien), Paris, 
P. 122; Meckelein, W. (1976): 
Desenitication caused by land 
reclamation in deserts: The example 
of the new valley, Egypt, Pre-
Congress Symp. K26 of XXIII mt. 
Geog. Congress, Working Group on 
Desertilication in and around Arid 
Lands, Ashkabad, USSR, 1976, 
pp. 1511536;  Meckelcin, W. (1980): 
Desertficauon in Extremely Arid 
Environ,nents, Stuttgartcr 
Geographischc Studien, Band 95; 
I.G.U. Working Group on 
Desertification in and around Arid 
Lands - Sub-group Extremely Arid 
Environments 7 ; Evenari, M., 
Shanan, L. and Tadmor, N.H. 
(1971): The Negev: The Challenge 
of a desert, Cambridge Mass., 
Harvard University Press, p. 3451; 
Novikoff, G. eta! (1975): The 
desertfication of ran gelands and 

cereal cultivated lands in pre-
Saharan Tunisia, Tunisian pre-
Saharan Project Times 9). 

For a time the French-speaking 
scientific community showed a 
preference for the term 
"desertization" instead of 
"desertification". To these groups, 
"desertization" (to mean 
desertification, or desert encroach-
ment) was defined as the spread of 
desert-like conditions in and or 
semi-and lands (Rapp, A., Le 
Houerou, H.N. and Lundholm, B. 
(Eds) Can Desert Encroachment be 
stopped? SIES, Stockholm, 
(1976)'°. Anders Rapp and his 
colleagues (op. cit.) tried to rational-
ize the use of the alternative terrni-
nology by specifying the conditions 
under which desertification occurs 
as due to: 
• severe prolonged drought; and 
• man's over-exploitation of 

vegetation and soil in dry lands. 
But the International Geographical 

Union pre-empted further discussion 
and set the standard when in 1972 
they set up a Working Group on 
Desertfication in and Around Arid 
Lands, rather along UNESCO lines 
which focussed more on the deserts. 
Since then most of the scientific 
communiLy seem to have agreed to 
the use of the term "deserti fication" 
instead of"dcsertization". At the 
beginning, a large majority of the 
scientific contributions approached 
"dese rti fication" from the desert 
margins into the semi-arid and sub-
humid lands. This tended to colour 
their thinking such that they came to 
view the process as one in which the 
deserts were encroaching on the 
margins of semi-arid and sub-humid 
lands, rather than the kind of land 
degradation that can, and does, take 
place within and outside these two 
zones as a result of mismanagement 
by human populations. 

As already shown, world opinion 
"to do something about 
desertification" was galvanized by 
the Sahclian Drought and by the 
realization of the global scientific 
community that there were signifi- 

cant "teleconnections" between 
drought occurring in one part of the 
world and another. Thus after the 
Governing Council of UNEP in 
March 1974, the pace of activities 
began to quicken. In discussing 
activities to be pursued in respect of 
Land, Water and Desertflcation, the 
Governing Council directed that first 
priority "should be given to the 
establishment of integrated research 
programmes on and and semi-arid 
lands" (LJNEP GC 1974)11.  Even 
more important was the decision to 
pay particular attention to the 
Sudano-Sahelian region. Following 
the General Assembly Resolution 
3054 (XX VIII) of 17 October 1973, 
and because of the urgent need for 
immediate intervention, the Execu-
tive Director of UNEP was re-
quested to treat this region afflicted 
by droughts as a priority area of 
concentration within the programme 
and activities planned for 1974 
(UNEP 1978, p. 93)!.  The General 
Assembly's 29th session at the end 
of that year went even further than 
the UNEP Governing Council. Prior 
to this session the United Nations 
Development Programme (UNDP) 
Governing Council had called for 
the need to undertake in-depth 
studies on the extent of the drought 
in Africa and to draw up cone-
sponding action programmes. The 
General Assembly (29th session) 
now emphasized the need to ensure 
that all available knowledge in the 
area was fully utilized, in particular 
the experience available from all the 
relevant UN agencies and the 
Economic and Social Council 
(ECOSOC). It went even further by 
deciding to initiate concerted inter -
national action to "combat" 
dcscrt.ification and to convene the 
1977 UNCOD to give impetus to 
international action to combat 
desertification (UNEP 1978, p. 
124) 1 .  The Genera] Assembly 
instructed further that the Inter-
Agency Task Force should under-
take as one of its first functions the 
preparation of a World Map of areas 
affected and areas likely to be 
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affected by the process of 
desertification. The Gcneral Assem-
bly was reacting to a bad sub-
regional drought and there was a 
real risk that the drought would be 
confused with the much more 
complicated phenomenon known as 
"desertification". But all proceeded 
as if "desertitication" was well 
understood and needed no 
deFinition. 

Prior to UNCO!) many of the 
developing and newly independent 
African countries had had little 
previous experience in coping on a 
large scale with a major drought of 
several years duration. Due to lack 
of scientific and technological 
preparation the drought(s) proved to 
be devastating and in some cases 
succeeded in completely paralyzing 
these countries' economies, to the 
extent that in their minds and even 
in the literature emanating from 
these countries, they tended to treat 
drought and descrtification 
inter-changeably, thereby corn plicat-
ing any future serious efforts at 
definition of either phenomenon. 
For the purpose of this article 
though, drought will be treated as a 
natural hazard, to be classified 
together with floods, earthquakes 
and similar "climatic accidents". 
Unfortunately this does not make it 
any easier to comprehend the 
prolonged droughts which should be 
better termed "desiccation" (see 
F. Kenneth I-tare (1987): Drought 
and Desiccation: Twin Hazards of a 
variable climate, Flanmng for 
Drought.' toward,s a reduction of 
societal vulnerability, 
Wilhite, D.A., W.E. Eastcriing, and 
D.A. Wood (Eds), Boulder and 
London, Wcstvicw Press)' 2 . "Desic-
cation," according to Kenneth Hare, 
is a "prolonged period in which 
drought slowly and intermittently 
intensities. Even natural ecosystems 
may be confounded by two or three 
decades of decreasing rainfall." He 
classifies the Sahelian Drought 
which triggered the "Desertification 
Movement" as a process of "desic-
cation". Now it is a well-known fact 

that the Great Sahelian Drought of 
1968-73 was "a much more pro-
longed and profound disturbance of 
rainfall over much of Africa," (Hare 
op. cit.)' 2  One should therefore be 
prepared to forgive those in Africa 
to whom drought was a greater 
reality than desertification. 

In efforts to define 
"descrtilication" attempts have been 
made to underline its more perma-
nent nature as compared to drought. 
However, Wilhite and Glantz 
(1987)', in their recent analysis of 
drought definitions, have endeav-
oured to point Out that drought 
impacts can be equally long lasting, 
at times lingering for years, and that 
human and social factors often 
aggravate the effects of drought. 
These statements come rather close 
to certain definitions of 
"desertilication" which emphasize 
that it is a man-made rather than 
natural phenomenon. In the same 
way as one struggling to find a 
workable deFinition of 
desert.ification, Wilhite and Glantz 
(op. ciL)' 3  have the 
following to say in respect of a 
prolonged drought: 

"The inadequate understanding of 
the concept of drought and the lack 
of appreciation of its physical and 
social impacts by the scientific 
community and governments has 
serious world-wide implications for 
the future as the difference between 
food production and food consump-
tion narrows." (Wilhite and Glantz, 
1987, p. 24) 13  

Preparations for the 
UN Conference on 
Deserti Ii cation 
(UNCOD) 
The decision by the UN Genera! 
Assembly to hold a conference on 
desertifi cation was a momentous 
one and it called upon the UN 
agencies to tap all the available 

knowledge, both in-house and 
among the scientific community at 
large. The decision was a political 
one, and it now needed the science 
and technology to make it a reality. 
At the international level the results 
of the arid-zone research previously 
sponsored by UNESCO, and more 
specialized work by the FAO on 
soils and many other aspects of 
agriculture such as dry farming, 
rangeland development and forestry 
in and lands, would now be made 
available to the proposed conference 
on desertification. The WMO was 
charged with the preparation of 
papers on the link between climate 
and drought, and climate and 
deserufication. Some of the over-
view papers were expected to have 
clearly pointed objectives. For 
example the climatological studies 
had to try and answer some of the 
following questions: 

"Was the Sahelian Drought 
evidence of larger changes in the 
global climate? Was the Sahara 
expanding south? What implications 
did this have for the 
countries directly involved? For 
their neighbours? For the interna-
tional community? Most 
important, what could be done to 
cushion the impact of, or prevent 
disastrous changes?" (UNCOI) 
(1977): Round Up, Plan of 
Action and Resolutions, p. l)' 

The whole of the scientific com-
munity was expected to address 
itself to the above questions and 
others as well. On the basis of the 
massive research on arid lands 
which had so far been carried out by 
UNESCO, FAO, WMO, Interna-
tional Council of Scientific Unions 
(ICSU) and the International Union 
for the Conservation of Nature 
(IUCN), there was a general feeling 
that scientific knowledge on how to 
handle the and lands existed and 
what was now required was the 
application of this scientific and 
technological knowledge to the 
solution of problems associated with 
deserti fication. 

It is surprising that many of the 
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scientific groups which had worked 
on and lands knew the symptoms of 
desertification and yet only a few 
were prepared to define it clearly 
and openly. According to Per Brink 
(1976) 1 , a lot of the basic scientific 
research findings were not in a ready 
form to be applied, and this included 
the many years of arid-zone research 
pioneered by UNESCO and the 
more recent programme, "Man and 
the Biosphere" (MAB), by the same 
agency which fell into the same 
category. However, now that they 
were challenged by the UN General 
Assembly, these agencies and 
organisations had to find ways of 
applying the accumulated 
knowledge and, in particular, of 
incorporating socio-economic 
considerations into their equations. 
The Swedish National Science 
Research Council, in a book entitled 
Can Desert Encroachment he 
stopped? (1976)10  prepared for 
UNCOD and authored by several 
known experts on and lands, was 
among the first to put forward a 
definition of dcsertification although 
they called it "desertization" and 
defined it as follows: 

"Desertization or the degradation 
of and and semi-arid ecosystems is 
a stepwise decomposition of the 
plant and animal communities. 
Initially, there is a reduction of 
production of part of the species 
within the amplitude - that is the 
limits of variations - of the ecosys-
tem. In terrestrial ecosystems the 
process usually occurs through soil 
deterioratton via loss of primary 
species and invasion by new spec(fic 
material. When the density of 
vegetation decreases, certain 
conditions of soil and climate may 
also induce desertization. -. The loss 
of species indicates an incipient 
irreversible evolution which £raas-
mutes the system." 
(Rapp A. ci al, 1976)10  

This definition, though close to the 
one which was finally accepted at 
UNCOD, was not sufficiently 
unequivocal in spelling out what is 
and what is not desertification. In  

any case, the authors were using the 
word "desertization" instead of the 
now more generally accepted 
"desertification". 

The actual preparations for 
UNCOD were a massive exercise 
and several distinguished groups of 
scientists were asked to prepare 
background papers on key aspects, 
such as Climate and Desertilication, 
Ecological Change and 
Desertification, Population, Society 
and Desertification, and Technology 
and Desertification. A quick sum-
mary of the key papers should 
indicate the thinking at the time. 

The Climate paper was detailed 
and the evidence it amassed tended 
to point a finger towards human 
activities as causing desertification, 
and to re-emphasize that droughts 
will continue to come and go. 
(Climate and Deserlifi cation 
AICONF. 74/5) t6  

The report on Ecological Change 
and Desert, Ii cation (A/CONF.74/ 
7)17 showed the indicators marking 
the progressive stages leading 
finally to dcser[ilication. It showed 
that perceptions of what constitutes 
desertification will vary depending 
on the culture of a people in ques-
tion, and went ahead to suggest 
methods of rehabilitating desertified 
land using sound ecological 
principles. 

The background document on 
Population, Society and 
Dcsertilication (A/CONF.74/6)" 
associated the process of 
desertifi cation with, apart from 
climatic fluctuations, two major 
aspects of human population 
changes as follows: 
•That both the growth and decline 
of population appear to cause 
dcscrtiflcation; 

• Three types of social change also 
contribute to desertifucation: 

integration into wider socio-cco-
nomic systems which alters the 
dynamics of local livelihood sys-
tems; the invasion of new and the 
retreat of old technologies which 
truncates the evolution of indig -
enous expertise; and the fluctuating  

strength and effectiveness of gov-
ernments which drastically affects 
stability and survival in the dry 
margins. 

The study was not in favour of the 
definition of dcscrtification as "the 
spread or intensification of desert-
like conditions" (ibid)30. It insisted 
that human societies are not merely 
passive recipients of the harmful 
effects of desertification and that all 
Societies have coping strategies to 
deal with desertification. In other 
words descrtirication is very much a 
human-induced process caused by 
man's constant efforts to adjust to 
difficult environmental conditions 
associated with the occurrence of 
prolonged droughts. 

The background document on 
Technology and Desertification (Al 
CONF.74/6)' 9  went even further in 
cndeavou ring to clarify issues 
surrounding first droughL and then 
desertification. It commented on the 
Sahelian Drought as follows: 

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

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

"Desertilucation is the impoverish-
ment of arid, semi-arid and some 
sub-humid ecosystems by the impact 
of man's activities. It is the process 
of change in these ecosystems that 
leads to reduced productivity of 
desirable plants, alterations in the 
biomass and in the diversity of life 
lorms, accelerated soil degradation, 
and increased hazards for human 
occupancy. Desertificalion is the 
result of land abuse." 
(A/CONF. 74/6)' 

UNCOD would also provide an 
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opportunity for all those from 
different parts of the world to 
exchange notes on the phenomenon 
which had proved to be sufficiently 
worrying to bring them all to Nai-
robi to deliberate on it, and to 
suggest solutions at the various 
lcvcls of human society. All these 
papers had been prepared at the 
request of the Executive Director of 
UNEP upon whom the General 
Assembly, by its resolution 3337 
(XXIX), had delegated the 
responsibility of preparing for the 
Conference. It is important to note 
that the four major scientific reviews 
prepared for the UNCOL) were not 
unanimous in defining 
dcscrtilication, with each discipli-
nary group trying to emphasize its 
own angle of the problem. Neverthe-
less, for UNEP's purposes, them 
was a certain amount of agreement 
about the fact that deserlification, 
however described, was caused by 
man in his effort to seek sustenance 
from his environment. Looking at 
the Overview Document prepared 
for the Conference (AICONF. 74/1/ 
Rcv .I)?O, there isa clear sense of 
caution that not all the science was 
in the right place, and that more 
scientific and technical research was 
needed to be sure that all aspects of 
this complicated problem were 
understood. In particular, under-
standing of the role of climate was 
still extremely tentative. 

The Overview Document was very 
explicit in pointing out where the 
deserlification problem was most 
rampant and should have received 
more attention. It summarised the 
position thus: 

"Deserts themselves are not the 
sources from which desertification 
springs. Except for hot winds, the 
deserts themselves supply none of 
the essential impetus for the proc-
esses described. Desertilucation 
breaks out, usually at times of 
drought stress, in areas of naturally 
vulnerable land subject to pressures 
of land use" and: 

'These extreme deserts do not 
concern us, they are not subject to 

further dcscrtilication and they 
remain unclassified on the World 
Descriification Map." (Overview 
Document P. 24)' 

It was therefore unfortunate that 
too many of the case studies and 
associated case studies (nos. 38-41) 
tended to be from true desert situa-
tions where reclamation measures 
were being undertaken. Most of the 
case studies tried to show what was 
being done in the country concerned 
to "stop" desertification or to 
reduce affected areas. None of them 
was sure how to define 
desertification. One exception was 
the case study on Chad, prepared 
under the supervision of LeHoucrou, 
which did define dcsertiEication in 
some detail. 

The United Nations 
Conference on 
Desertification 
definitions 
Apart from the General Debate, the 
main business of the 
Conference was to discuss in detail 
"Processes and Causes of 
Desertification" and the "Plan of 
Action to Combat Desertification". 
The scientific community had done 
its work in spelling out in detail 
what in their view could be regarded 
as the processes and indicators of 
desertification and what corrective 
measures were called for to make a 
concerted effort to start dealing with 
desertification. Now it was the turn 
of the policy and decision makers to 
agree on a course of action, which 
was largely political. All the 
Conference Papers which have been 
discussed above and many others 
were made available to the part ici-
pants for discussion and action. 
These included the Draft Plan of 
Action to Combat Desertification. 
Out of UN('OI) the following 
definition of dcseri.ification, which 
has guided UNEP's programmatic 
activities, was arrived at: 

"Desertification is the diminution 
or deszructwn of the biological 
potential of the land, and can lead 
ultimately to desert-/ike conditions. 
/1 is an aspect of the widespread 
deterioration of ecosystems and has 
diminished or destroyed the biologi-
cal potential, ie, the plant and 
animal production,for multiple use 
purposes at a time when increased 
productivity is needed to support 
growing populations in quest of 
development." 

As is now well-known, the 
UNCOD produced the Plan of 
Action to "Combat" Desertification 
(PACD), a carefully-crafted docu-
ment which put forward the scien-
tific case and the action needed at 
each stage "to combat" 
dcscrtifi cation. This deliberate use 
of military language was clearly 
based on the premise that there was 
already sufficient scientific and 
technical knowledge to "combat" 
and, if necessary, to reverse the 
process of deserlification. 

The six official feasibility studies 
which had been presented at 
UNCOD had been intended to guide 
UNEP in its future programmatic 
activities on desertification control 
by demonstrating practical ways to 
achieve Lransnalional co-operation 
to combat desertification. It could 
even be said that the conference 
over-emphasized the ecological 
aspects and the transnational aspects 
of the problem at the expense of the 
"national level", which is where 
desertificalion is to be found. 
Conference participants were 
encouraged to accept that existing 
knowledge was adequate for making 
the Plan of Action to Combat 
Dcsertitication realistic. What was 
needed was the political will to go 
ahead and combat desertificatiori 
and the line of action was carefully 

-spelled out in the 28 recommenda-
tions in the PACD, and a target date 
(the year 2000) was set for bringing 
the "war" to an end. 

Looking back now, it is clear that 
there was a Certain amount of 
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optimism that the desired goals 
could be achieved in what was then 
perceived as a simple environmental 
problem, but which subsequent 
years have proved to be much more 
complex. There was a belief that the 
experience already gained from the 
Sahel, put together with the sugges-
tions contained in the case studies, 
would be sufficient. To quote from 
the UNCOD Document, the Plan of 
Action was to be guided by certain 
basic principles which was charac-
terized by a central theme as 
follows: 

"A central theme will be the 
immediate adaptation and applica-
Lion of existing knowledge, particu-
larly in the implementation of urgent 
COn-ecLive measures againsL 
descrtiflcation, in educating the 
people and the affected communities 
to an awareness of the problem, and 
instituting training programmes in 
collaboration with international 
organisations such as the CILSS, 
UNESCO, through its Man and the 
Biosphere Programme (MAB). and 
FAO through its programme on 
Ecological Management of Arid and 
Semi-Arid Rangelands 
(EMASAR)." 

The recommendations of 
UNCOD, however, did not necessar-
ily conflict with the definition of 
desertification. If anything they 
provided practical steps for dealing 
at the national, regional and interna-
tional levels with the scourge. 

One of the most important recom-
mendations from the conference was 
that which pointed at the grass-roots 
levels and the need to integrate anhi-
desertification programmes into 
comprehensive national develop-
ment plans. It was spelled out as 
follows: 

"Programmes to combat 
desertification should be formulated, 
whenever possible, in accordance 
with the guidelines of comprehen-
sive development plans at the 
national leveL" 

In order to avoid a sectoral 
approach to anLi-desertification 
activities the notion of incorporating  

them into national development 
planning processes was extremely 
important. It was only later to be 
realized that this is where most of 
the emphasis should have been 
placed because, in the final analysis, 
dcsertification is a devclopmenL 
problem with important environ-
mental implications, and it is not 
always easy at the national levcl to 
separate environmental issues from 
overall national resource manage-
ment, which is easier to provide for 
in a comprehensive national devel-
opment plan. 

Brian Spooncr (1982)21,  in a book 
entitled Desertification and Devel-
opment, argues that the outcome of 
UNCOD should be seen at two 
levels, viz. 1) that of ecological 
resource management, and 2) that of 
the political levels of management 
(p. 5). He states that while all the 
delegates accepted the ecological 
explanations of dcscrtilicaiion (cf. 
evidence of this in the definition 
which was being discussed) and the 
technical solutions proposed, many 
were more concerned with causation 
at another level: that of the eco-
nomic and political conditions that 
generate land use decisions (Ibid) 21 . 

He asserts that the campaign to 
organise for the purpose of conserv-
ing resources can never entirely free 
iLsclf from the campaign to reorgan-
ise the distribution of resources and 
calls for a correct appreciation of the 
perceptions and values of pastoralist 
populations. 

So far this paper has avoided 
comment on financing anti-
desertification programmes follow -
ing the convening of UNCOD and 
approving of the Plan of AcLion to 
Combat Deserlification (PACt)), 
because it is fair to assume that if 
the problem was correctly defined 
and the action plan appropriately 
designed, the financing of the 
various activities emanating from 
the conference would almost be 
mechanistic. Unfortunately this has 
not been the case because, in the 
process of implementing the PACt), 
many obstacles have arisen which  

must point back at desertification as 
it was defined atUNCOD, and all 
the programmatic activities wthch 
have been built around that delini-
Lion and the accompanying PACt). 
Desertification as an issue is essen-
tially a problem of land degradation 
arising from human misuse of the 
land and any meaningful pro-
grammes to "combat" it call for 
action(s) on a very broad front, so 
broad that it can even be called 
ambitious! Thus efforts to finance 
such a broad programme, if 
deserlification is left so broadly 
defined, are likely to meet donor 
resistance, whether one is atLcmpt-
ing to deal with the problem at the 
national, sub-regional or regional 
levels. Arising from the UNCOD 
definition of desertification, the 
mandate given to UNEP, albeit 
operating in collaboration with the 
whole of the UN System and other 
inter-governmental and non-govern-
mental organ isations, was to pro-
duce an action programme in keep-
ing with the PACD. 

Looking back, it is surprising that 
the PACD was not analyzed criti-
cally by UNEP's own Governing 
Council, ncithcr was it given a 
critical review by UNCOD which 
passed it, because the declared 
immediate goal of the PACt) was in 
retrospect rather ambitious; the 
immediate goal of PACD was stated 
to be "to prevent and arrest the 
advance of desertification and, 
where possible, to reclaim 
desertified land for productive use." 

Post-UNCOD 

definitions of 

desertification 

The period between 1978 and 1982 
was taken up by the establishment 
wiLhifl UNEP of the Desertification 
Branch and later the Dcsertification 
Programme Activity Center (DC/ 
PAC), the convening of Consulta-
tive Group for Desertification 
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desert.ification activities in the 
Sahel, was strengthened and its 
mandate extended to include assist-
ance in the implementation of the 
PACD among the Sudano-Sahelian 
countries. However, there is no 
evidence of a questioning of the 
definition of desertification as had 
been accepted during UNCOD. in 
any case, as the drought menace was 
still very much around, any anti-
desertification activities would 
continue to be justified without 
question. UNEP brought together all 
activities connected with and and 
semi-arid lands ecosystems and the 
combat of dcseriification in line 
with the PACD. 

Soon after it was formed, IAWGD 
concentrated its attention on co-
ordinating UN activities on 
desertification control in keeping 
with the PACE), and saw its job as 
that of implementor rather than a 
refiner of the concept of 
dcscrtitication. Consequeny, there 
is no evidence that the IAWGD ever 
tried to re-define desertification. 

Similarly, DESCON at its first and 
subsequent meetings confined its 
attention to discussing its own 
modes of operation and concentrated 
on the six transnational projects 
which had been proposed at 
UNCOD. In other words, it provided 
a forum For evaluating proposed 
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Control (DESCON) meetings, and 
meetings of the Inter-Agency 
Working Group on Desertification 
(IAWGD). The PACD was ap-
proved bythe UNGeneral Assem-
bly in resolution 32/172 of 19 
December 1977, and it was that 
resolution which authorized the 
establishment of the Desertification 
Control Branch (and later on DC/ 
PAC), DESCON and the IAWGD. 
The newly created Desertification 
Unit was asked to provide a Secre-
tariat for IAWGD and for DESCON. 

During this time the United 
Nations Sudano-Sahelian Office 
(UNSO), a joint UNEPIUNDP 
organisation handling anti- 
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projects and, where possible, sug-
gesting possible sources of funding. 

In approving the PACD, the UN 
General Assembly left some room 
for UNEP to re-assess the definition 
of desertification should this be 
necessary. This is evident in the 
recommendation to the UN Secre-
tary-General "to involve the whole 
of the UN System, as well as scien-
tific institutions outside the system, 
to assist with further research for the 
development and refinement of data 
pertaining to desert-ification, to 
close any existing gaps in scientific 
knowledge and technology and for 
the involvement of inter-govern-
mental and non-governmental 
organisations in efforts to realize 
success for the implementation of 
PACD." (UN General Assembly, 
December 1977) 

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

"In the context of the FAO/tJNEP 
Desertification Assessment and 
Mapping Project, desertification is 
defined as a comprehensive expres-
sion of economic and social proc-
esses as well as those natural or 
induced ones which destroy the 
equilibrium of soil, vegetation, air  

and water, in the areas subject to 
edaphic and/or climatic aridity. 
Continued deterioration leads to a 
decrease in, or destruction of, the 
biological potential of the land, 
deterioration of living conditions 
and an increase of desert land-
scapes." and: 

"Desertification is a continuous 
process going through several stages 
before reaching the fmal one, which 
is an irreversible change. Natural 
threshold changes exist - historical 
events as well as current geo-socio-
economic changes - which either 
provoke or keep constant the inten-
sity of desertification 
processes. Desertification is there-
fore the result of natural processes 
and of processes due to human and 
animal pressures, but only through 
man's activity can it be slowed 
down or stopped." (FAOIUNEP 
(1982) Provisional Methodology for 
Assessment and Mapping of 
Desertfication) 

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

To a certain extent the FAO/ 
UNEP methodology developed was  

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

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

The scientists preparing the 
assessment also decided to keep the 
UNCOD definition, largely because 
they felt conditions had not changed. 
It is also true that 1984 marked the 
peak of the several years of a new 
drought which was still raging in 
many parts of Sahelian Africa, and 
the general feeling even at UNEP 
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Governing Council in February that 
year was that desertification accom-
panied by drought should still 
remain high on the global develop-
ment agenda. But this was not an 
excuse for the scientific failure to 
make a thorough re-evaluation of 
earlier basic assumptions and, if 
need be, to put new emphasis by 
changing the defmition of 
desertification. 

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

The question immediately raised is 
that, in the face of clear difficulty 
with definition of desertification and  

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

The popularization 
of the desertification 
cause 
In the process of popularisation of 
the descrtification cause there have 
been several oversimplifications and 
even a distortion of the scientific 
basis of the problem. The origins of 
the notion of the encroaching 
deserts, particularly the Sahara, go 
back to E.W. Bovrill and E.P. 
Stebbing (1935 and 1938)231  who 
first made the allegations of an 
encroaching desert (quoted in H.E. 
Dregne and C.J. Tucker (1988) 
Desert Encroachment, 
Desertficarion Control Bulletin 
No. 16), and in 1975 in Hugh 
Lamprey's report on the desert 
encroachment reconnaissance in 
northern Sudan (21 October to 10 
November 1975, UNESCO/UNEP) 26  

which provided the now much-
quoted data about rates of the 
encroachment of the Sahara (90-100 
km between 1958 and 1975), all of 
which have recently been severely  

challenged. It is important to empha-
size that a lot of the irresponsible 
statements have looked at 
desertification from the "desert end 
of the stick", rather than from the 
sub-humid and semi-arid ends of the 
spectrum. To the extent that these 
banners have been taken by the 
press and the media, they have 
denied UNEP the initiative of 
defining desertification in a cool and 
calculated scientific manner, so that 
corrective measures can be dis-
cussed meaningfully. In the same 
vein, one of the popular publications 
produced by UNEP as recently as 
1987 entitled Rolling back the 
Desert: Ten Years after UNCOD 27 , 

had an unfortunate connotation in 
suggesting that desertification is 
such a simple process that it can be 
made light work of. A more appro-
priate title would have concentrated 
on protecting the and and semi-arid 
environments at the edge of the true 
deserts from land degradation. 

The aim here is not to criticize 
what has proved to be a very suc-
cessful public education campaign 
about desertification, but to show 
that in its success it has created 
difficulties for UNEP and for the 
definition of desertification by 
always focussing it on the true 
deserts rather than on the semi-arid 
and sub-humid areas where the real 
problem is. If it is possible to "roll 
back the desert" as suggested by the 
popular publication, why should one 
stop on reaching the boundaries of 
the Sahara, the Gobi Desert, or for 
that matter the Australian Desert? 
Put this way it can be seen that such 
suggestions of technological superi-
ority and what money can do if 
IJNEP had it, do make it very 
difficult to defme desertification 
correctly and to concentrate on areas 
where efforts to halt, control or 
contain land degradation are likely 
to yield real fruits. As long as the 
issue remains politicized, donors 
will be reluctant to continue funding 
it or to increase funding. 
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A review of concepts 
and definitions of 
desertification 
outside UNEP 
Definitions as well as 
conceptualization of desertification 
by individual scientists are always 
value-loaded, with some emphasiz-
ing climate, and in particular pro-
longed droughts or "desiccation" as 
an essential element, others more 
concerned with the partial or total 
loss of biological 
productivity, others seeing good 
prospects of recovery provided 
climate co-operates, while others, 
especially those who work in desert 
research institutes, hold out no hope 
for recovery. These divisions of 
opinion have always existed even 
prior to UNCOD, but some scien-
tists appear to have hardened their 
stand at and since UNCOD, prob-
ably to keep the political case for 
anti-desertification programmes 
strong. But it is important for UNEP 
to be aware of all the varying shades 
of opinion even if it wants to Lake 
the political line for fund-raising 
purposes. 

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

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

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

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

"Desertization (or desertification) 
is a result of high 'demographic 
pressure' which results in general-
ized overgrazing, clearing of natural  

pastures for cereal production and 
over-cultivation of sandy soils, 
destruction of woody species for 
fuel and extension of mechanized 
farming"; and: 

"These cumulative causes result in 
accelerated soil erosion (both water 
and aeolian) which in many cases 
leads to new desert landscapes." 

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

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

"In a drought the losses can be 
made good, but not so in a true 
desiccation. Woody vegetation and 
organic content in soil disappear and 
do not return for decades. Desicca-
tion means a loss of capital stock, a 
writing off of assets, perhaps also 
permanent impoverishment! 
(Hare,K., 1988) 12  
It is the feeling of this paper that 

many of the definitions of 
desertification that have been 
reported in the Sahel, in other parts 
of Africa and even in Asia, North 
and South America, have been 
closer to Ke,nerh Hare's "desicca-
tion" because they are definitions 
derived from symptoms which have 
ignored the time-scale of a desicca- 

tion. But where permanent impover-
ishment is reached, he that in Africa 
or Australia (if it were not for the 
drought insurance schemes), the 
word desertification can be equated 
with "desiccation". 

Professor Dregrie defined 
desertification in 1977 as: 

"the impoverishment of arid, 
semi-arid and the sub-huiriid 
ecosystems by the combined impact 
of man's activities and drought. It is 
the process of change in these 
ecosystems that can be measured by 
the reduced productivity of desirable 
plants, alteration in the bioniass and 
the diversity of the micro and macro 
fauna and flora, accelcrated soil 
deterioration, and increased hazards 
for human occupancy." 
(Drcgne, HE., 1977 Desertification 
of Arid Lands Economic Geography 
53 (4) pp. 322 - 333)29 

But he was quick to add that 
extreme cases of irreversible 
desertification were few. In his 
view: "there are not many large 
areas where economically irrevers-
ible desertification has occurred". 
(Dregne, op. cit. p. 329)29 

This view expressed in 1977 was 
overridden by the 1984 UNEP 
Assessment of Desertification 
without adequate ground research, 
and makes it wise to revisit it twelve 
years later. In short. Dregne did not 
want to support those who insisted 
on irreversibility being one of the 
essential elements of desertification. 

The lack of consistency among the 
scientists in defining and/or concep-
tual izi ng the desertification problem 
is clearly brought out in a collection 
of studies put together by Professor 
Wolfgang Meckelcin of the Univer-
sity of Stuttgart in West Germany, 
entitled Deserufication in Extremely 
Arid Environments (Meckelein 
1980). He has the following to say 
about the problem: 
"The term 'desertification' is not 
well defined scientifically. In most 
cases it means the process of desert 
encroachment, especially caused by 
man interfering with an unstable 
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ecological equilibrium in semi-arid 
lands." 

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

"Deseitification in this case means 
the process of deterioration of 
cultivated lands, which had already 
been wrested by man from the 
desert.." 

He ends his contribution by 
offering a more generalized defini-
tion of desertification as follows: 

"Desertification means natural and 
cultural processes leading to an 
encroachment or intensification of 
desert conditions in and lands and 
their marginal zones." 

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

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

Other scientists tend to prefer 
conceptualizing deseitiflcaiion as a 
general process of land 
degradation in which case it does 
not have to be restricted only to 
marginal semi-arid areas. 
Desertification as a term in this case 
would be used for resource misman-
agement., and especially land degra-
dation, in a multiplicity of environ-
ments, including areas within the 
deserts where localized agricukure 
is practiced. 

Prof. Horst Mensching of the 
University of Hamburg, who spent 
many years studying and lands in 
Sahelian counthes like Niger. 
Burkina Faso, Mall and Sudan, feels 
it is wrong to ignore the impact of 
secular climatic changes as being 
closely linked to the process of 
desertification. He emphasizes that 
due to lack of adequate data, the 
scientific community as a whole 
does not really understand long-term  

climatic trends. This, according to 
him, applies equally to the historical 
period and forecasts for future 
centuries. However, according to 
him, the term desertification "should 
be restricted to processes whereby 
the ecological potential is seriously 
damaged or even destroyed by 
human exploitation..." He ends by 
cautioning those who would accept 
the idea of rapid desert encroach-
ment and wild generalizations about 
the pace of world-wide 
desertification which is based on too 
limited and not always supportable 
evidence. (Mensching H. (1986) Is 
the desert spreading? 
Deserr4fication in the Sahel Zone of 
Africa in Applied Geography and 
Development, Vol. 27, pp. 7-18)' 

In a recent article re-visiting the 
"desertification debate", Professor 
Harold Dregne, one of the leading 
scientists who has steered the 
desertiflcation cause along with 
Professors Mohained Kassas and 
Jack Mabbutt, has clearly urged 
caution in defining and conceptual-
izing desertification. He has empha-
sized that even at UNCOI) the 
scientists gathered agreed that 
desertification was a complex 
process, having many causes and 
effects. He regrets that even scien-
tists are now repeating falsehoods 
about desertification in very reputa-
ble scientific journals (H. Dregne 
and C.J. Tucker, 1988, pp. 16-19). 

Professor Kassas, the first person 
to use the term "desertiflcation" in 
an English publication in 1970 in an 
article entitled "Desertification 
versus potential for recovery in 
circum-saharan temtories" (Dregne 
H. (Ed) 1970, Arid Lands in 
Transffion), was one of the first 
scientists to raise the issue of "re-
versibility" and "irreversibility" of 
the process. In the earlier stages he 
thought at least some of the proc-
esses were reversible. He was 
particularly concerned at the possi-
bility of permanent shifts in the 
boundaries of vegetation zones in 
the and and semi-arid lands close to 
the true deserts, but was prepared to  

wait for definitive research to settle 
the question. In a recent publication 
entitled Ecology and 
Management of Desertficafion 
(M.A.F. Kassas, Earth 1988: Chang-
ing Geographic Perspectives)33, he 
has called for a clear distinction 
between drought and desertification. 
He believes that drought is a natural 
hazard which can be contained by 
proper planning. 

But as far as desertification and 
drought are concerned he asserts 
that though related, they should not 
be confused. He defines 
desertiflcation as: 

"primarily a man-made ecological 
degradation... by which bio-produc-
tivity potential (in economic terms) 
of land is reduced. This is often a 
gradual process that operates 
through systems of land use that 
overtax inherent bio-productive 
capacity. Excessive reduction of 
plant growth destroys its ability to 
regenerate and deprives the soil of 
its protective plant cover thereby 
exposing it to erosion. This deterio-
ration is exacerbated by the inherent 
fragility of the ecosystems in and, 
semi-arid and sub-humid regions of 
the world. One causative of this 
fragility is recurrent drought." 

Kassas introduces new ideas in the 
desertification debate, such as the 
observation that it can be caused just 
as much by the lack of population as 
by overpopulation. 

The main area of disagreement 
among scientists is whether ecologi-
cal boundaries are shifting because 
of desertification. Herein too lies the 
strength of the anti-desertification 
calls. The proponents state categori-
cally that the work of man is 
destroying the semi-arid and the dry 
sub-humid lands so fast that there is 
a permanent movement of ecologi-
cal boundaries, in other words, 
desert encroachment is winning on 
the outlying areas. The opponents of 
this argument state that apart from 
many but localized areas of severe 
ecological (especially vegetation) 
degradation, there are no permanent 
shifts in ecological boundaries and 
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that such shifts if they were to occur 
would be linked to observed, and 
observable, climatic change. Le 
Houerou and Rapp (1977)' were 
some of the earliest scientists to 
emphasize that the "desert boundary 
zone is not static but can shift over 
periods of years. In periods of 
extremely low or ill-distribu Lcd 
rainfall (such as the Sahelian 
Drought years of 1968-1973), the 
desert boundary can shift into 
surrounding lands. In other periods 
of favourable rainfall and low 
pressure of (human) exploitation, 
the desert boundary may shift back 
again, provided the degradation of 
vegetation and soil has not been 
irreversible." 

Joel Schectcr(l977) 5 , writing 
about desertification in the Negev 
(Israel), observes that the processes 
associated with desertification of the 
Negev have been in progress for 
many millennia. He joins the group 
of scientists who consider that there 
has been no ecologically significant 
climatic change since 7000 BC or 
possibly even 8000 BC. He suggests 
caution about attributing any in-
crease in the desert area to man 
alone, and points out the evidence 
from the Negcv areas which receive 
150-400mm of rainfall per annum. 
In such areas he asserts, "even 
seemingly insignificant fluctuations 
in precipitation create an ecological 
response causing the northern border 
of aridity to fluctuate and the desert 
to expand or contract." 

R.W. Dennell, in an article entitled 
Archaeology and the Study of 
Deser:flcation (Spooner (Ed) 
1983)', also calls for a longer time-
view in conceptualizing 
deserlification. He asserts that 
investigations into the causes, 
processes and even diagnosis of 
desertification are frequently ham-
pered by the lack of a long time-
scale, and that "given the vulnerabil-
ity of dry lands to the effects of 
minor climatic oscillations, histori-
cal climatology clearly becomes 
far more than a mere academic 

exercise with no relevance to the 
contemporary world." 

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

Ulf Hdflden (1984) from Lund 
University in Sweden, basing his 
work on an analysis of a combina-
tion of old and new aerial photo-
graphs (1961 and 1979) as well as 
Landsat satellite imageries of the 
same region that Hugh Lamprey had 
studicd in 1975 and used to claim 
the southward movement of the 
Saharan boundary of 6 km per year 
between 1958 and 1975, challenged 
Lamprey's assertions of relentless 
southward creep of the Sahara 
Desert. Dregne and Tucker 
(1988)25  have recently questioned 
Heliden's methodology offering 
counter-evidence based on NOAA 
Advanced Very High Resolution 
Radiomctcr (AVHRE.) satellite data. 
However, since the AVHRR satel-
lite data was based on averaged 
observations over a period of one 
year only, they too are worthless 
when dealing conceptually with a 
phenomenon which should be traced 
over a 30-40 year period. 

In the same breath it is important 
to point out that the USC of satellite 
imagery for desertilication monitor-
ing will be worthless unless it can 
cover periods of up to 20 years. 
Drcgnc himself adn]iLs that to study 
a permanent vegetation shift of 5-6 
km per year as alleged by Lamprey 
"would require perhaps 30 to 40 
years of observation by meteor-
ological satellites and ground studies  

before it would be possible to 
conclude that the shift was, indeed, 
permanent." 

The truth of the matter is that even 
within the scientific community 
there is a lot of loose talk and lack 
of precision about defining 
desertification and it is strongly felt 
that if UNEP, with all its political 
weight and with all its easy access, 
cannot get the scientists to agree, its 
own programmes on "combating" 
deserlification should be more 
carefully worked out to prevent it 
from "going against nature", and 
trying to propose solutions to 
problems which are difficult to solve 
because even scientists are not fully 
agreed on how they should be 
tackled. 

Recently the World Bank, and the 
International Institute for 
Environment and Development 
(TIED) have "entered the affray" by 
challenging UNEP's definitions of 
desertilication and proposing alter-
native definitions which are more 
"fundable" because they can be 
reduced more readily into cost-
bene lit ratios. In an in-house paper 
of the newly established 
Environment Department of the 
World Bank, entitled Dryland 
Management.' The "De.certificatiorz" 
Problem. (Working Paper No. 8, 
(1988) Ridicy Nelson has tried to 
tackle the "desertification issue" and 
to challenge many of the basic 
assumptions presented at UNCOD 
in 1977 and subsequent programmes 
of action guided by the PACD. This 
paper severely criticizes UNEP's 
attitude and approach to 
desenilication by suggesting that 
UNEP has over-simplified the 
problem in all rCSpCCLS. 

In their view UNEP has tended to 
take the hard political line in the 
hope of raising sufficient funds to 
enable it to mount a sufficiently 
viable, and environmentally mean-
ingful programme of anti-
dcscrtification. The World Bank 
Paper has offered the following 
alternative definitions of 
deserti fication: 
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"Dcscrtification is a process of 
sustained land (soil and vegetation) 
degradation in arid, semi-arid and 
dry sub-humid areas, caused at least 
partly by man. IL reduces productive 
potential to an extent which can 
neither be readily reversed by 
removing the cause nor easily 
reclaimed without substantial 
investment." 

This dcflnition lays more empha-
sis on land degradation and con-
fines it to the arid, semi-arid, and 
dry sub-humid areas of the world, 
and is coined in the traditional 
language of the banker. But apart 
from removing the excesses which 
have been associated with the 
deseilification debate and 
conceptualizing the problem, it 
remains essentially the same as the 
concerns which have been voiced by 
the scientific and technical commu-
nities. While laying a lot of empha-
sis on the real and general process of 
land degradation in the affected 
parts of the world the paper has the 
following to say: 

"The prevention strategy of 
halting the desertification problem 
seems to have diverted attention 
from the more promising strategy of 
simply developing profitable land 
management systems in dry areas, 
and this prevention strategy seem in 
turn to have diverted attention from 
profitability. Past studies and experi-
ence have shown that farmers' and 
pastoralists' responses are rather 
well explained by perceptions of 
profitability and worst-year out-
comes." 

The question the World Bank 
paper does not answer is: "Where in 
the world, particularly in marginal 
areas, are successful and sustainable 
agricultural or pastoral pursuits 
found without much subsidy from 
governments to protect them from 
the effects of prolonged droughts 
and general land degradation?" 

Nevertheless it is gratifying to see 
that at the end of a fairly compre-
hensive analysis of the problem, the 
World Bank paper concluded that 
the Bank should "probably some- 

what increase its lending in dryland 
areas over the pre-1987 level be-
cause of the possibly very high costs 
of inaction." And the paper admits 
in conclusion that for the Bank and 
its borrowers: "improved diyland 
management must be addressed, 
over the next live years, as one of 
the major and most intractable 
global development issues". 

The position held by the LIED is 
inclined towards equating 
desertification with land degrada-
tion which interferes with its contin-
ued availability as a basic natural 
resource. They show a preference 
for the definition of desertification 
in its most unambiguous form as 
follows: 

"Dcscrtilication is the notion that 
the extent of deserts - dry areas with 
few plants - is increasing, usually 
into the semi-arid lands."39  

Thus defined it conveys the 
original meaning which Aubrcville 
in 1949 had intended. 

According to the TIED paper 
prepared by Andrew Warren and 
Clive Agnew (1988), there has 
emerged an unacceptably loose use 
of the term "desertification" gb-
bally,to include all forms of land 
degradation including those in 
humid areas. According to the 
paper, most reports about 
desertification base their arguments 
on a litany of statistics, them selves 
derived from conflicting definitions. 
They are in favour of separating the 
climatic true deserts from the semi-
and lands and warn againsi efforts 
to measure the advance of the 
deserts' edge because of the lack of 
accurate data and because of scien-
tific disagreements about definition. 

Since most Scientists believe in the 
loss of vegetation as a primary 
indicator of desert-ilication, they 
examine the available evidence and 
come to the conclusion that from 
Aubreville's time in 1949, "acute 
devegetation has been shown 
repeatedly to affect only small parts 
of the semi-arid iandscapcs."3  The 
report accepts progressive decline in 
productivity as a more appropriate  

way to conceptualize desertification, 
and for this they would prefer the 
use of the term land degradation 
rather than "dcsertification". 

In the final analysis the paper is 
against the use of desertification as 
an "institutional fact" for fund 
raising purposes if it is not 
sufficiently supported or supportable 
by science. They end by proposing 
their own array of solutions to the 
land degradation problems which, 
in fairness, must be measured 
against other solutions and espe-
cially the very comprehensive ones 
which had been proposed in the 
PACD. 

With the recent new advances in 
the study of climatic impacts and 
possible climatic change, a group of 
Scientists who prefer to take a longer 
view of natural processes, as appro-
priate, has raised the question as to 
whether in conceptualizing 
desertifIcatiori we are not missing 
the point by not linking it to global 
climate change and to warming 
(especially greenhouse warming). In 
a recent article entitled Global 
Prospects for the Prediction of 
Drought: a Meteorological Perspec-
tive, Eugene M. Rassmu.sson 
(1988) °  has classified 
desertilication, deforestation and 
greenhouse warming together as 
ant.hropogenic effects of the climatic 
change saga. In his view they 
together are more closely related to 
questions of climate change than 
climate variability. 

Thus, before concluding, it is fair 
to say that there is now a strong 
global mood for re-assessment of 
earlier definitions and earlier basic 
assumptions about the process of 
descrtification. Opinion is swinging 
in the direction of seeing 
desertilication as a slow and insidi-
ous process of land degradation, 
which is on the one hand exacer-
bated by prolonged droughts and, on 
the other, by carelessness in re-
source use by human populations. 
The dramatization of the processes 
in the form of "desert encroach-
ment" is quietly moving 
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out of favour and UNEP, in 
planning its future strategies for 
anti-desertiflcation activities, should 
take note of that. The new mood is 
aptly summariaed by the recent 
contribution to UNEP's 
Deserufication Control Bulletin. 
(1988, No. 16,pp. 16-19)by 
Harold E. Dregne and C.I. Tucker in 
the following manner 

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

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

A similar word of caution has 
come from a scientist and practicing 
ecologist of many years experience 
in Africa and the dry parts of the 
United States, Allan Savory, who 
has the following to say: 

'Politicians more than those in 
any other profession, have most 
difficulty in overcoming the tempta-
tion to ignore cause and dfect... The 
worldwide response to 
desertification shows how people 
may fall into the same trap without 
the slightest trace of cynicism"; and: 

"When leaders face a problem and 
have money, they come under great 
pressure to act somehow, anyhow." 
(Holistic Resource Management, 
1988, pp. 294)" 

In his view there is probably now 
an adequate understanding of the 
symptoms of desertiflcation, but in 
order to find a true solution to the  

problem there is need to understand 
better the process mid if possible to 
be able to modify it. Such amodifi-
cation must be preceded by a new 
definition and a re-assessment of 
what technology can and cannot do. 

Programmatic 
implications of the 
definition problem 
Following UNCOI) and the PACt), 
UNEP, as the UN agency charged 
with co-ordinating the global anti-
desertification programme, was 
expected to interpret the PACt) in 
such a way as to begin to realize the 
following four objectives, among 
others: 

• To prevent and arrest the ad-
vance of desertification; 

• Where possible to work 
towards the reclamation on a 
global basis of desertifled land 
for productive use; to sustain and 
promote, within ecological 
limits, the productivity of arid, 
semi-arid, sub-humid and other 
areas vulnerable to 
desertification with the view to 
improving the quality of life of 
their inhabitants; 
To help prevent deforestation - 
especially in so far as it affected 
semi-and and sub-humid lands; 
and: 

• To help halt declining availabil-
ity of groundwater and surface 
water- as a result of human 
ac ii vi ties. 

The value of this standardization 
of indicators was to make it possible 
to compare progress in anti-
deserlification strategies from one 
part of the globe to the next, but it is 
legitimate to ask whether this 
approach did not in fact tend to 
oversimplify a problem which had 
proved paiticulariy difficult to 
conceptualize. 

"Ecological messages" and even 
more generally what can be called  

"environmental messages" are not 
always easy to put across to 
governments throughout the world, 
largely because in the initial stages 
no one wants to feel particularly 
responsible for the environment 
until public opinion has been so 
aroused that something has to be 
done. But in this case the question to 
be asked is: "Is the desertificauon 
constituency outside the normal 
development constituency?" if 
UNEP adopted the former, it would 
insist on the creation in each country 
of a Deseitification Control Unit, 
and a National Plan of Action to 
Combat Desertiflcauon. if on the 
other hand it adopted the latter 
"constituency", then LJNEP would 
work towards the development of 
strong multi-disciplinary teams 
within each country and the 
incorporation, as well as the full 
integration, of anti-desertification 
measures within the normal national 
development planning processes. 

The second programmatic 
consideration linked to the definition 
of desertifl cation refers to the time-
scale over which intervention is 
envisaged and whether such 
intervention is carried out separately 
or as part and parcel of national 
development programmes. 
Defined ecologically, corrective 
measures to "control" or even to 
"combat" desertification must be 
viewed over a 15-30 year period 
and, if the complications brought 
about by climatic variations are 
added to the equation, it may even 
be necessary to think in terms of 
30-50 years for recovery to take 
place. It is not clear if UNEP ever 
gave serious enough thought to the 
time-frames implicit in the delini-
lions adopted for desertification. 

The Action Plan in a way over-
simplified the required activities for 
IJNEP by suggesting that they could 
be divided out as follows: 

• Those activities primarily aimed 
at "arresting" desertification; 
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• Activilics aimed at establishing 
sound and ecologically sustain-
able Land use systems; and: 

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

It is sufficient to emphasize that 
none of the above activities is 
amenable to a "crash programme". 

In the period between major 
assessments, such as now, it pays to 
re-visit earlier definitions and to 
prepare for future programmatic 
changes1 if these are considered 
necessary. Critics of UNEP and, in 
particular, of its anti-desertification 
strategy have suggested that "with 
the wrong problem planted in the 
minds of decision makers, some of 
the policies adopted to fight the loss 
of sand have been 'futile and even 
damaging'. This can affect the lives 
of millions of people since land 
degradation is a major ingredient in 
the recipe for famine." (Bill Forse, 
New Scietuist, 4 February 1989 
p. 32) 

In response to this it must be 
pointed out that UNEP has rightly 
concentrated most of its anti-
deserufication activities at the 
national level with supporting 
activities 1  particularly new 
institutions and training, being 
sponsored at the sub-regional and 
regional levels. To that extent there 
was a tendency to insist on the need 
for the formulation of National 
Plans of Action to Combat 
Desertification (NPACD). 

However, on realizing that most 
nations, especially the developing 
nations in Africa, Asia and Latin 
America either found it difficult or 
inappropriate to establish separate 
anti-desertification units in their 
own countries, it has proved possi-
ble to shift the emphasis in such a 
way as to promote anti-
desertification programmes which 
are part and parcel of national 
development planning. From the 
point of view of fund raising this 
should also prove more acceptable,  

especially since bilateral and even 
multi-Lateral funding agencies have 
indicated their preference for deal-
ing with individual countries. In 
dealing with individual countries, 
UNEP can in fact begin to introduce 
the changing views about the 
conceptualization of desertifi cation 
while encouraging them to produce 
comprehensive anti-desertification 
programmes to be incorporated in 
national development plans. This 
should be in keeping with national 
aspirations as each country will tend 
to pnontize its anti-desertification 
activities in such a way as to prevent 
internal conflict. 

In view of the continuing disa-
greement among scientists on how 
best to define desertification, Ul'EP 
should continue to emphasize the 
part played by man in bringing 
about land degradation in particular 
and his responsibility for rehabilitat-
ing degraded natural resources in the 
interest of sustainabiiity for future 
generations. 

The word "desertification" has 
now acquired an inexactitude and a 
notoriety which in some respects 
prevent it from serving mankind in a 
more focussed way. Short of holding 
another UNCOD, it would be 
difficult to prevent its misuse by the 
various groups, including some 
scientific circleS Nevertheless 
efforts should be made by UNEP to 
focus much more on the land 
degradation aspect and 
desertification strategies at all 
levels, in particular at the national 
and grass roots levels. The guide-
lines contained in the PACJ) are still 
largely valid as an indicator of what 
should be done at all the various 
levels to stop deterioration and 
severe land degradation. 

Finally, it appears that for fund 
raising purposes UNEP has tended 
to underplay the role of climate and 
especially of desiccation in helping 
to explain desertification. If indeed 
climate is changing through a 
combination of factors, including 
human activities, then there is likely 
to be an increase in the occurrence 
of severe droughts which reflect  

directly in Land use, particularly in 
the lands located in the semi-arid 
and sub-humid climatic zones of the 
world. It is in these zones where the 
impact of droughts is immediately 
felt in the field of food production, 
thereby striking at the roots of the 
societies which inhabit these lands. 

A global drop in food production 
is bound to be felt at all levels of 
human society, hence the need to 
keep desertification as an important 
global issue on the United Nations 
agenda. In so far as UNEP has been 
entrusted with providing leadership 
at the world level in finding solu-
tions to these problems, it should 
continue with efforts to understand 
better the problem, even if this will 
mean a complete re-definition of the 
word "desertification" and more 
emphasis put on land degradation. 
This may mean less emphasis on the 
impact of desertification on environ-
mental quality and more emphasis 
on the socio-economic as well as the 
political impacts of this 
phenomenon. 

In that respect the following is 
offered as a possible compromise 
definition which should satisfy the 
scientific as well as the development 
communities: "Desert{fication  or 
land degradation, is the process of 
land degradation characteristic of 
the arid, semi-arid and sub-humid 
areas of the world. The process, 
which is largely human-induced, is 
nonnaily exacerbated by adverse 
climatic conditions such as pro-
longed drought or desiccation, 
which enable it to strike at the land 
resource base by weakening the 
physical, biological and economic 
potential of the land, thereby 
severely reducing or curtailing 
overall productivity." 

So far this paper has concentrated 
on the scientific aspects of the 
deserlification problem, including 
the various definitions and how they 
have been interpreted by UNEP for 
programmatic purposes. In the final 
analysis however, what is achieved 
at the national, sub-regional, re-
gional and international levels 
depends on collective political will 
to get things moving, even in the 
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Goats attempt to graze on the sparse shoots of grass that push up through the rocky soil. (Photo: Nina Darnton) 

absence of complete information. 
It would be erroneous to give the 

impression that UNEP has over the 
last 12 years achieved nothing or 
little. The truth is that even in the 
absence of complete information, 
UNEP has developed a viable and 
consistent approach to the problem 
of land degradation/desertification 
and has made clear-cut programmes 
to achieve its objectives. Since 1978 
UNEP has been able to give a clear-
cut international leadership in 
working towards the consolidation 
of international efforts to "combat" 
desertification. In this worthy task it  

has asked for and received support 
from the Environment Co-ordination 
Board, DESCON and regional and 
national efforts to "combat" 
desertification on the lines spelled 
out in the PACD. 

Among the success stories was the 
creation of an enlarged United 
Nations Sudano-Sahelian Office 
(UNSO) as a joint responsibility of 
UNEP and UNDP. Even if it is now 
being suggested that the action 
programmes were inadequate and 
even "misguided", UNSO has been 
able to realize tangible international 
financing for anti-desertification  

programmes in at least 18 countries, 
first in Western Africa and recently 
in Eastern Africa. UNSO was 
created to provide on the spot and 
close supervision of activities and 
programmes in the region as well as 
at the national level. If it were not 
for donor resistance, the UNSO 
module should ha'e been replicated 
in other regions such as south-west 
Asia and Latin America which are 
equally affected by land degrada-
tion or desertification. Granted that 
more than 75 percent of UNSO 
projects have fallen within agricul-
turn, forestry, range management 
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and energy, but indirectly they have 
enabled the countries and the region 
concerned to make a start in 
addressing the problem. 

The activities of UNEP, working 
in close collaboration with 
DESCON, IAWCID, the Environ-
merit Co-ordination Board as well as 
national institutions, many of them 
newly created, has led to the devel-
opmentofprograrnmes and 
strategies which have directly 
addressed the problem. 

The other main area of achieve-
ment already mentioned has been in 
the field of public awareness. This 
has had the very welcome effect of 
generating national, bilateral as well 
as multi-lateral programmes to 
"combat" desertification which 
would not have existed in the 
absence of UNEP's leadership. And 
now that there is a clearly-stated 
donor preference for national as well 
as regional anti-desertification 
projects, this should be given every 
encouragement with UNEP coming 
in to assist in the formulation of 
viable national action programmes 
incorporated within national devel-
opment plans. If it is also true that 
donors would prefer the term land 
degradation instead of 
desertzficarion there will be no 
strong scientific argument to 
counter this. 

In conclusion the position of the 
ACC must be reiterated, that 
desertification, however defined, is a 
vast field and UNEPcannotbc 
expected to go it alone. It is at once 
a developmental, as well as an 
environmental problem. Action to 
"combat" desertification must be 
long-term, which is not always 
politically popular because the 
results may not be realized within a 
five year period, the normal time-
frame for political decisions fol-
lowed by functioning agencies. For 
UNEP it may be best to sharpen the 
definition of desertifleation to 
enable it to do what it can do best 
with limited funding. One such area 
is in the field of creating global 
awareness for understanding the 

process, even if it is called land 
degradation; such global awareness 
should be aimed at stimulating 
action at the national and grass roots 
levels where it matters most 

The second area of concentration 
should be to continue to give leader-
ship to other UN agencies which 
have the capacity to carry out 
programmes which complement 
those of UNEP in dealing with 
desertification. If it can continue to 
harmonize activities in the two main 
areas, it will be able to build a basis 
for the long-term application of 
programmes designed eventually to 
address those aspects of 
desertiflcation which can respond to 
corrective measures. 
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Sahara and Sahel Regional Observatory 

UNEP was invited to an interna-
tional colloquium organised by the 
French Government in June 1990 to 
launch their Sahara and Salle! 
Observatory (055) programme. 

The aim of OSS is to give new 
impetus to the fight against drought 
and deserufication by supplement-
ing and strengthening the existing 
stnrctures for drought and 
desertification in twenty countries of 
North, East and West Africa. 

OSS' preliminary programme is 
made up of three components: 

Component one - to reinforce the 
structures for the observation and 
continual monitoring of the physical 
and biological parameters of the 
desertification process with the 
ultimate aim of setting up co-
ordinated systems of information 
among North, West and East Africa. 

Component two - to develop 
scientific research on different types 
of vegetation and its fitness for 
drought conditions; on water re-
sources and their use; on soil and 
methods of controlling fertility and 
erosion; and on socio-economic 
aspects. 

Component three - to test, dissemi-
nate and promote methods of pre-
vention and correction of 
desertification and to analyse 
existing agricultural and pastoral 
production systems and their reac-
tions to drought. 

OSS also aims to promote North-
South and South-South co-operation 
and information exchange between 
scientists and to promote good 
relations between southern scientists 
and the major international environ-
mental programmes. OSS will co-
ordinate collaboration at all levels 
between existing bodies, including 
the Interstate Committee for the 
Fight Against Drought in the Sahel 
(CILSS), the Intergovernmental 
Authority on Drought and Develop- 

ment (IGADD), the International 
Centre for Mediterranean Higher 
Agrilultural Studies (CIHEAM) and 
numerous regional and international 
organisations already involved in 
this field. 

OSS obtained political support 
from the seven major industrialized 
nations at their July 1989 economic 
summit in Paris and will also in-
volve other industrialised countries 
which have signed agreements with 
the African states involved and 
multilateral organisations such as 
the European Community. the 
World Bank and UN agencies, 
particularly the United Nations 
Sudano-Sahelian Office (UNSO). 

UNEP and OSS 
tJNEP is working with 055 in a 
joint project implemented by UNEP-
DC/PAC, the French Institut 
G&graphique Nationale (IGN) and 
Office de Ia Recherche Scientifiquc 
et Technique Outre-Mer 
(ORSTOM), which aims to develop 
a new methodology to assess eco-
logical changes in the Sahelian Zone 
of West Africa (see report below). 

The French government has made 
$US 10 million available to OSS for 
the first year which will be used to 
co-ordinate activities. 

OSS and UNSO 
UNSO is co-operating with the 
development and implementation of 
the 055 programme, in particular 
with the first two components to 
evaluate and strengthen the observa-
tion system and carry out research 
projects. 

Observation system: For 18 weeks 
between March and July 1990 an 
UNSO mission of three experts, 
covering the principal fields relating 
to the observation of drought and 
desertification phenomena, visited 
the region to take stock of the 
present situation and to make 

proposals for action. Their task was 
to establish a file of existing interna-
tional, regional and national experts, 
institutions, agencies, programmes 
and projects, specifying their objec-
tives and activities and the staff and 
type of equipment available to them. 
This inventory will concern all 
agencies and programmes working 
in the field of agrn-meteorological 
and ecological monitoring and 
natural-resources cartography based 
on remote sensing. The mission also 
defined the respective roles of 
national and sub-regional institu-
tions with a view to optimising their 
resources and improving co-ordina-
tion and co-operation. 

The IJNSO mission also aimed to 
identify constraints and problems 
and to point Out the strengths and 
weaknesses of existing institutions 
and current programmes. Their 
objective was to make relevant 
recommendations for achieving 
OSS' goals, including preliminary 
proposals for a subsequent study of 
ways and means of harmonizing 
data-collecting and data-processing 
procedures and techniques and 
improving channels of communica-
tion. 

A report is currently being com-
piled at UNSO headquarters in New 
York and will be studied at a series 
of regional workshops to be held in 
North, West and East Africa in early 
1991. The list of participants and the 
agenda for these workshops will be 
proposed by the UNSO mission. 

Current state of research: The aim 
of OSS' research component is to 
develop interdisciplinary scientific 
research on production systems that 
are viable ecologically, economi-
cally and socially. 

An UNSO mission made up of 
two teams of three expert consult-
ants covering the principal research 
fields relating to the fight against 
ecological degradation and 
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desertification visited the OSS 
region from June-October 1990. The 
object of the mission was to estab-
lish a file of existing national and 
regional institutions, agencies, 
programmes and projects that 
conduct scientific research con-
nected with the management of 
natural resources, to specify their 
strengths and weaknesses, objectives 
and activities, and the staff and type 

of equipment available to them. 
The mission also studied proposed 

research programmes awaiting 
financing, identified gaps in present 
research and made preliminary 
proposals concerning the necessary 
measures to be taken to enable 
research organisations to establish 
coherent programmes. The UNSO 
consultants also evaluated the 
possibilities of strengthening the  

exchange of experience among 
countries covered by the OSS 
programme with a view to improv-
ing co-operation. 

The mission drafted its report in 
Paris in October and proposed an 
agenda and list of participants who 
will study the finalised mission 
report at a series of regional work-
shops to be held in North, West and 
East Africa in early 1991. 

Assessment of Desertification in the Sahel 

The areas most affected by Iand 
degradation are between the 600-
800mm isohyets. The main reason is 
thought to be population pressure. 

As part of its Sahara and Sahel 
Observatory (OSS) programme, 
France is co-operating with UNEP's 
DC/PAC to develop a methodology 
for assessment of desertification in 
the southern Sahara's arid, semi-arid 
and sub-humid ecozones. 

The methodology grew out of DC! 
PAC field experience in the 
Sahelian region in 1985. The pilot 
study in implementing the new 
methodology is now being carried 

Out in the Western Sahel by the 
Institut Géographique Nationale 
from France. It is financed jointly by 
UNEP and the French Government. 

The pilot study is a systematic 
attempt to find a method for assess-
ing desertification which is precise 
enough to translate easily into field 
action and, at the same time, is 
general enough to allow for it to be 
adapted at reasonable cost for 
implementation in the wide-range of 
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areas involved. It measures objec-
tively the evolution of ecosystems 
by combining direct ground obser-
vations with detailed comparative 
photo interpretation from 1:50.000 
scale aerial photographs taken in the 
1950s and in 1987. under Lechnical 
conditions as similar as possible to 
the old ones. These interpretations 
are supported by SPOT satellite 
images which allow cartographic 
adjustments of the aerial photo-
graphs. 

For the pilot study it was decided 
to limit the exercise initially to two 
transects, roughly perpendicular to 
the boundaries between ecological 
zones. Detailed analysis was made 
in three test areas of approximately 
60,000 hectares in each of these 
zones, ie arid, semi-arid and sub-
humid regions. 

The number of features studied are 
limited to those which are well  

defined and can be well distin-
guished from each other in both sets 
of aerial photographs. To avoid any 
possible misinterpretation, as a first 
step, any element which cannot be 
observed in the aerial photograph 
and on the ground was eliminated. 
A report on the results obtained 
from the analysis of three test areas 
in West Mali demonstrated success-
fully that 18 land-use pallerns could 
be distinguished and respective 
changes over the last 30 years 
quantified. 

Based on these encouraging 
results, the project has been ex-
tended with proposed additional 
funds to be provided equally by 
LINEP and France. The object of 
this extension is to test the possibil-
ity of using high resolution satellite 
imagery instead of a second set of 
expensive aerial photographs for the 
quantification of ecological changes  

in the Sahel. To support the same 
objective, statistical methods using 
the initial approach of comparative 
photo-interpretation are included in 
the research programme. 

The end result of this project is 
expected to provide a reliable and 
cost effective method for qualitative 
and quantitative assessment of 
desertification throughout the 
sahelian zone of Africa and similar 
ecozones elsewhere. However, more 
research is needed before scientists 
can fully identify the potential of 
remote sensing for the various 
applications. 

Possible future co-operation 
between IJNEP and France under 
the 055 programme will focus on 
environmental monitoring in 
desertification prone countries using 
geographical information systems 
(015) and the establishment of a 
desertification database system. 

Cairo Programme for African Co-operation 
(AMCEN) 
Delegates to the third session of the 
African Ministerial Conference on 
the Environment (AIVICEN), held in 
Nairobi in May 1989, were ad-
dressed by the Executive Director of 
UNEP, Dr Mostafa K. Tolba, who 
was concerned by their govern-
ments' lack of action in response to 
the Cairo Programme for African 
Co-operation. 

The Cairo Programme for eco-
nomic recovery for Africa was 
conceived and approved by African 
govermnents for implementation, 
basically by the African people 
themselves. It anticipated the decla-
ration made by the African Group at 
the 1986 UN Special Session which 
said that "Africa has taken the main 
responsibility for its own develop-
ment". 

The Cairo plan was designed to 
cope with complexity, emphasizing 
effective co-ordination and inexpen-
sive projects that rely on Africa's  

abundant local enterprise and 
initiative. It is dedicated to bolster-
ing self-reliance and co-operation, 
leaving donor nations to assist in a 
subordinate role and was designed 
to be immune to policy shifts 
imposed from outside. 

Pilot projects implemented under 
the Cairo programme were to be 
financed by a five per cent levy on 
United Nations Development 
Programme (UNDP)/lndi cative 
Planning Figure (JPF) allocations, to 
be earmarked by the governments 
involved, which would have brought 
man average of US$ 440,000 per 
country over a five yearperiod. 
UNDP regional budgets were also to 
be tapped to support the networks 
and other regional components. 
UNEP and the AMCEN bureau 
were committed to raising additional 
funds from other sources, but most 
importantly, African governments 
were expected to mobilize indig- 

enous resources and expertise. 
Their inability to do this, and their 

failure to make the Cairo Pro-
gramme a priority in national 
development plans were the main 
concerns expressed by Dr Tolba. He 
said that the apparent lack of com-
mitment by governments concerned 
was the main reason that AMCEN's 
Inter Agency Working Group 
(IAWO) has not, so far, provided 
fully-fledged technical and financial 
support. The donor community will 
only give first pnority to AMCEN 
activities when African governments 
demonstrate their willingness to 
implement them. 

Dr Tolba also commented that 
some countries had asked UNEP to 
fonnulate and design their projects, 
instead of using local experts, and 
had also been unwilling to cover the 
costs of theirexperts' and institutes' 
participation in meetings relating to 
AMCEN. 

53 



Desertification Bulletin, No 18, 1990 

AMCEN Projects in Southern 
Africa 

He suggested that governments 
critically review the commitments 
they made in Cairo to the pilot 
projects, networks and committees 
and should agree on concrete meas-
ures to speed up progress. If neces-
sary, targets and timetables should 
be amended and solemn undertak-
ings made to stick to the new 
programme. 

Dr Tolba also recommended that 
governments radically re-examine 
the role of UNDP/IPF and the 
financial arrangements for all the 
components of the Cairo Pro-
gramme, including the establish-
ment of a separate Secretariat 
financed by a Trust Fund. He said 
they should also consider what type 
of concrete support they should 
provide to their experts and institu-
tions participating in network 
activities and what specific support 
they should provide to governments 
hosting the Regional Co-ordination 
Network units and the secretatiats 
of the individual committees. 

However, despite his critical 
assessment of slow progress to 
date, Dr Tolba said that some 
success has been achieved. He 
pointed out that six of the priority 
networks are in the process of 
formulating programmes, and in a 
few cases implementation has 
begun. He said that under the 
committees, an encouraging start 
has been made, especially in the 
case of and lands and river and lake 
basins and that 21 countries have 
prepared village and stock-raising 
projects, indicating that with some 
effort the original aims of the Cairo 
Programme could still be realised. 

"Given the nature of the projects 
results may be slow in coming, but 
we can be confident that their 
benefits will last for the well-being 
of this and future generations," said 
Dr Tolba. 

But he reiterated that the Cairo 
Programme is an African Pro-
gramme and, ultimately, its success 
or failure will be decided by the 
collective will of African 
governments. 

The aim of AMCEN pilot villages is 
to achieve self-sufficiency in food 
and energy by using the traditional 
skills and expertise of the villagers 
in economically feasible, environ-
mentally sound and socially accept-
able development. 

However, the implementation of 
AMCEN village pilot projects in 
Tanzania, Mozambique, Zimbabwe 
and Zambia is not as impressive as it 
could be, according to DC/PAC's 
Senior Programme Officer, Mr 
Stanislaw Sangweni, who visited 
these countries in February-March 
1990. 

The projects are at a standstill 
because of lack of funding (apart 
from Zimbabwe) and because they 
are not considered a priority by any 
of the countries' Ministries of 
Finance/Planning. In their view the 
AMCEN projects are little different 
from the traditional rural develop-
ment programmes that have been 
carried out in their countries over 
the last twenty years. 

However, since there is every 
evidence that the AMCEN projects 
are technically and substantively 
different from the traditional ap-
proach towards rural development, 
officials from environment agencies 
in all four countries were keen to 
attend UNEP's proposed training/ 
workshop, based on the Chinese 
approach to sustainable food and 
energy production, to be held in 
China later in 1990 (see report 
below). They saw the ecologically-
sound practices employed by the 
Chinese as clearly what the 
AMCEN pilot projects purport to 
demonstrate and stressed that 
villagers themselves, as well as 
government agencies and officials 
concerned with funding should be 
invited to participate. 

Mozambique 
A memorandum of understanding 

was signed between IJNEP and the 
Government of Mozambique in 
1979. As a result of this, it was 
agreed that DC/PAC would assist 
the National Institute of Physical 
Planning (INPF) with formulating a 
proposal for a food and energy 
production project at Chinhambuzi 
village in Manica Province. A 
UNEP consultant visited the area in 
May/June 1990 and carried out 
quantitative and qualitative assess-
ments of soil conditions, topo-
graphic aspects, water resources, 
drainage systems, grazing capacity, 
land-use potential, fuel and energy 
requirements and surveyed crop 
variety suitability for the project 
area. The aim was to determine the 
form of later advisory assistance on 
dry and marginal lands. A 2-3 
month English language training 
course is to be organised with the 
Zimbabwe government to prepare 
Mozambiquan participants for the 
Chinese eco-village workshop. 

Zimbabwe 
Zimbabwe received DC/PAC 
assistance in the preparation of four 
pilot villages and one stock-raising 
zone development programme in 
1988. 

The Ngulube-Sansukwe grazing 
and wildlife development pro-
gramme in Bulimia-Mwange dis-
trict, South Matabeleland is partly 
funded under the United Nations 
Development Programme (UNDP)'s 
Africa 2000 programme, which has 
also indicated its willingness to 
finance parts of the Kusena project, 
Mitare District, Manicaland. 

The Mukarakate pilot project on 
sustainable resource management is 
being implemented through funding 
from the Canadian International 
Development Agency (CIDA) and 
the Jotshole grazing and wildlife 
development programme is expected 
to receive funding from the 
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Norwegian Agency for Develop-
ment (NORAD). 

The Kawanzaruwa village project 
in Mashonaland Central has not 
attracted funding yet but has been 
sent to the Government of the 
Federal Republic of Germany for 
consideration. However lack of 
funds has not deterred villagers from 
implementing some of the project's 
original components themselves. 
Homes have been built for families 
resettled from grazing lands to 
permanent villages and pastures 
have been fenced in to separate them 
from cultivated land. 

Zambia 
In Zambia the three project villages 
in Eastern, Southern and Western 
provinces nominated by the govern-
ment have not yet received funding 
from donors. However, in Eastern 
and Southern provinces there are 
plans for consultancy assistance in 
preparation of rangeland manage-
ment plans. 

The Liangati village and stock-
raising pilot project that was pre-
pared in 1988 has not yet been 
funded, probably because of its large 
scale. There are now plans to try to 
implement it component by compo-
nent. However, because of Zambia's 
good prospects for applying ecologi-
cally sustainable farming tech-
niques, this project has been ear-
marked for participation in the 
Chinese workshop (see separate 
article). The National Research 
Council has developed viable biogas 
digester technology and installed a 
prototype model at Kasisi Mission 
Station near Lusaka airport and an 
agro- forestry pilot project, also near 
Lusaka, offers complimentary 
ecologically-based techniques that 
can be incorporated into sustainable 
food and energy production at 
village level. 

Tanzania 
Four proposed AMCEN integrated 
development programmes for Bahi 
division in Dodoma rural region, 

Namanyeit and Ulemo villages in 
Singida region and Maswa district 
in Shinyanga region in Tanzania 
are being considered for funding 
by DANIDA and NORAD 
respectively. However, govern-
ment officials sense some reluc-
tance from donors who find the 
projects too large. Tanzania's 
National Environmental Manage-
ment Council is determined to 
secure funding for these pro-
grammes and to go ahead with 
rural women-based integration 
projects in Ruvuma region (see 
below). 

Government officials in Tan.za-
nia, Mozambique, Zambia and 
Zimbabwe have been requested to 
name people, in particular villag-
ers, to participate in the Chinese 
workshop. All four countries are 
looking for bilateral funding from 
the Chinese government. 

Lesoth o 
In Lesotho the three pilot villages 

which were originally nominated to 
be developed under the Cairo 
concept - Mekaling in Mohale's 
Hock district and Makhoaba and 
Hermon in Mafeteng district - have 
been given low priority by the 
government. 

The integrated project of and 
lands for the drought-struck south-
ern districts of Lesotho, which was 
drawn up in consultancy with DC/ 
PAC in 1988, is being implemented 
by UN Educational, Scientific and 
Cultural Organisation (UNESCO) 
with support from the Federal 
Republic of Germany. 

It was recommended that immedi-
ate arrangements be made with the 
Chinese government to hold a 
workshop in August/September 
1990 for SADCC countries and 
others, including Uganda, Kenya, 
Ghana, Egypt and Sudan. Chinese 
experts are to be asked to develop 
teaching materials and other work-
shop support measures in consulta-
tion with UNEP (see article below). 
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Sharing the Experience: 
UNEP Tour of Ecological Farms/Villages in China 
Chinese ecological villages could be 
suitable as a model for developing 
pilot villages under the African 
Ministerial Conference on the 
Environment (AMCEN) Cairo 
programme (see article above). 
This was the conclusion of a 
UNEP mission which visited 
China in October 1989. 

The mission, hosted by the 
Foreign Affairs Office of the Na-
tional Environmental Protection 
Agency (NEPA) and the Nan] ing 
Research Institute of Environmental 
Science, looked at eight sites in 
Beijing, Lingxia Hui, Nanjing, 
Anhui and Hangzhou provinces. 
Here, Chinese villagers am recycling 
organic matter as feed, biogas and 
for increasing soil fertility, using 
biomass and solar energy for fuel 
and light, and intensifying and 
diversifying their farming (see 
Chinese Eco-villages in News of 
Interest). The villages effectively 
show how sustainable agricultural 
production can lead to self-suffi-
ciency in food, fodder and fuel and 
protect the environment. 

The visiL to China followed 
discussions in 1987 between 
Director of UNEP, DrM. K. Tolba 
and Mr Qu Geping, Administrator of 
the Chinese National Environmental 
Protection Agency, when it was 
agreed that a number of case studies 
on ecological farming practices 
would be identified and prepared for 
dissemination outside China as well 
as for application in Africa. Further-
more, UNEP Governing Council's 
15th session noted that insufficient 
attention was being given to the 
environmental impact of agricultural 
policies and practices, which was 
resulting in loss of land productivity, 
genetic erosion and increased 
vulnerability of crops to diseases 
and pests. Consequently, Governing 
Council decided to organise a joint 
UN Food and Agriculture Organisa-
tion (FAO)IUNEP meeting to review 

methods for integrating agricultural 
production and environmental 
policies world-wide. The aim of the 
FAOILJNEP collaboration is to draw 
up ecologically sustainable agricul-
tural policies which will improve the 
quality of life for rural people 
throughout the world. Chinese 
ecological farms and villages are a 
practical example of how this can be 
achieved. 

Following the UNEP visit, it was 
proposed to hold a workshop in 
China for Anglophone Africa during 
September/October 1990. A Chinese 
consultant, Mr Li Zhengfang, visited 
UNEP headquarters in Nairobi in 
July/August to advise UNEP in 
drawing up a memorandum of 
understanding between UNEP and 
NEPA who will host the 'STraining 
Workshop on Eco-farming 
Villages". The memorandum was 
signed on 16 August 1990 by Mr 
Xia Kunbao, deputy director of the 
foreign affairs office of NEPA, and 
Mr A. Al-Futaih, chief of UNEP's 
Fund Programme Management 
Branch. 

Mr Zhcng fang, from the Nanjing 
Research Institute of Environmental 
Science, will also assist in designing 
a schedule and timetable for the 
workshop which will last approxi-
mately 6 weeks, and in preparation 
of training materials with particular  

reference to sound food, fodder and 
energy production. Audio-video 
aids, slides, wall-charts, background 
papers and texts on the theoretical 
principles behind eco-farrning will 
be used in the workshop and will 
later be developed as manuals for 
use in the field. Mr Zhcngfang will 
identify institutions and lecturers in 
China to be involved in the training 
and demonstration of ceo-farming 
practices and their application in 
concrete situations in China. He will 
also identify suitably located eco-
villages/farms to be toured by 
participants and prepare background 
case-studies. 

IL is recommended that a second 
workshop for Francophone Africa is 
organised in China for September 
1991. The Chinese authorities have 
agreed to extend assistance to UNEP 
and African governments both in 
organising the workshops and later 
to offer technical assistance in 
implementing the projects. The 
workshops will be funded by 
UNEP's DCIPAC and Regional 
Office for Africa (ROA). 

Some videos and written materials 
in English and Chinese were 
collected at the SitCS visited by the 
mission and these may be translated 
and disseminated in order to 
popularise the idea of eco-villages 
among African governments. 
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DC/PAC in Southern Africa 
In Southern Afnca DC/PAC is 
collaborating with member 
governments of the Southern 
African Development Co-ordina-
tion Conference (SADCC), which 
include Malawi, Tanzania, Zam-
bia, Zinbabwe, Mozambique, 
Swaziland, Botswana, Angola and 
Lesotho, both nationally and 
through SADCC's Soil and Water 
Conservation and Land Utilization 
Unit (SWCLU). This is in accord- 

ance with UN General Assembly 
resolutions and UNEP Governing 
Council resolution 13/30 which calls 
on DCIPAC to assist SADCC 
countries in making desertification 
control activities an integral part of 
national development plans. 

DC/PAC activities in Southern 
African countries include initiating 
and providing consultancy services 
for preparing National Plans of 
Action to Combat Desertification  

(NPACD), developing and co-
ordinating sub-regional 
desertification control plans and 
activities, training in desertification 
control, experimentation and dis-
semination of appropriate technolo-
gies and developing pilot village 
projects in line with the African 
Ministerial Conference on the 
Environment (AMCEN) Cairo 
programme. 

Plan of Action for the Kalahari-Namib Region 
The Plan of Action for the Kalahari-
Namib Region is a sub-regional 
action plan which reciprocates 
AMCEN's Arid and Desert Lands 
Committee (ADALCO) programme. 
It was initiated in response to a 
request by SADCC member govern-
ments to UNEP Governing Council 
and to the Inter-Agency Working 
Group on Desertification (IAWGD) 
to check and reverse the degradation 
of natural resources in the area 
affected by the Kalahari and Namib 
deserts. 

The draft "Plan of Action" for the 
Kalahari-Namib affected areas was 
developed in collaboration between 
DC/PAC and SADCC's Soil and 
Water Conservation and Land Utili-
zation (SWCLU) unit. It was ap-
proved as a priority programme by 
the SADCC Committee of Ministers 
of Agriculture and Natural Resources 
who met in Maseni, Lesotho, in 
November 1989. 

Desertification in the Kalahari-
Namib affected areas has received 
scant international attention, partly 
because of the relatively sparse 
human population in the sub-region. 

The fragile and and semi-arid 
ecosystems that surround the desert 
zone can carry only a limited number 
of human and animal populations and 
can support only minimal exploita-
lion by man. A drought in the 1970s 
devastated this area and, in particular, 
the livestock industry was acutely 
affected. Now the sustainability of  

this sub-region and destruction of 
resources are reaching crisis point. 

The "Plan of Action" is a long-
term programme for land use plan-
ning, monitoring, development and 
rehabilitation of natural resources 
and will be implemented in several 
phases. The aim is to set up pilot 
projects specifically adapted to the 
individual situations in each partici-
paling country and to monitor them 
using a methodology common to 
them all. 

UNEP/the USSR Commission to 
UNEP (UNEPCOM) funded a multi-
disciplinary mission, including a 
consultant from the region and three 
experts from USSR, which visited 
Zambia, Zimbabwe and Botswana in 
April-May 1990. As a result of the 
mission, they drew up. an  overall 
draft project document and indi-
vidual national plans which were  

discussed at a project formulation 
workshop for technical officers in 
charge of implementing the Plan, 
organised by DC/PAC, UNEPCOM 
and SADCC and held in Bulawayo, 
Zimbabwe in June 1990. The aim of 
the workshop was to elaborate a 
detailed workplan for project imple-
mentation. It was attended by DC/ 
PAC's Mr Per Mogstad, representa-
tives from SWCLU, UNEPCOM, 
ADALCO, experts from USSR, and 
government officials from Zimba-
bwe, Botswana, Tanzania, 
Swaziland, Lesotho and Zambia. 

Namibia felt that it would take 
some months before they are ready 
to participate fully in SADCC 
activities and did not take part in the 
workshop. However, government 
officials have expressed interest for 
the "Plan of Action" to SWCLU. 
Angola has also expressed interest 
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and was represented at the workshop 
by an Embassy official inHarare. 

The workshop discussed matters 
related to land-use planning, natural 
resource management, establishment 
of natural resouree monitonng 
transects running through the 
Kalahan-Namib, development of 
pilot livestock raising areas along 
the transects, monitoring exercises 
and establishment/reinforcement of 
the national resource monitoring 
institutions. 

The "Plan of Action" is co-
ordinated by SWCLU. IJNEP's DC/ 
PAC is funding some of the joint 
activities in the preparatory phase 
but resources for implementing the 
plan itself will be mobilized by 
SWCLU, which will also be respon-
sible for the technical organisation 
of training courses, meetings and 
evaluation. 

A training course with participants 
from SADCC countries directly 
involved in the Plan of Action will  

be held in the USSR in September! 
October 1990. A second training 
course for the Kalahaii-Namib 
region will be held in Zimbabwe in 
June 1991. SWCLU is responsible 
for the election of trainees. Imple-
mentation of the projects is expected 
to begin in late 1991. 

The Kalahari Namib Region 
Bio-climatically, the Kalahan-
Namib Region is composed of semi-
arid areas although some sub-humid 
patches can be found. The climatic 
pattern is influenced by the South-
East monsoon and, to a lesser extent, 
the North-East mpnsoon; by the cool 
South-West Atlantic air mass, which 
influences the climatic pattern in 
Zambia, Zimbabwe and Botswana; 
by the cold Bengueta current and the 
cold water upwelling along the coast 
under the influence of South-
Easterly trade winds, which provoke 
extreme aridity over the coastal 
areas (with mean annual rainfall of 
125 mm in Angola, falling to less 
than 25 mm along the Namibian 
coast); and by the Inter-Tropical 
Convergence Zone (ITCZ) which 
has a particularly marked influence 
on Zambia, Zimbabwe and 
Botswana. 

A single rainy season and cold and 
hot dry seasons characterise the 
region. An important climatic 
feature is the unreliability of rainfall, 
particularly in Botswana and 
Western Zimbabwe. The region is 
prone to drought: in Botswana there 
is at least one severe drought every 
5 to 7 years, droughts have been 
particularly serious during the past 
10 years. This pattern not only 
influences agricultural production 
but also contributes to the degrada-
tion of natural resources. 

The Namib is a true desert with  

clearly identified boundaries on the 
North and South; on the East it 
passes on to the Kalahari Desert, 
The Kalabari is better described as 
grazed steppe which suggests a high 
grass or shrub to woody species 
ratio. Areas covered with sand dunes 
do occur, for instance in West and 
South-West Botswana. 

Generally the Kalaban-Namib 
vegetation can be considered as dry 
shrubby or shrubby-arboreal 
savanna developed on poor tropical 
and sub-tropical soils withalow 
percentage of organic and nitrogen 
contents, with high summer tem-
peratures and low annual rainfall 
(not exceeding 500-650 mm). The 
savanna vegetation is extremely 
sensitive to natural (eg drought) and 
anthropogenic (eg overgrazing, 
trampling, deforestation) factors as 
well as rather fragile to fire and 
wildlife impact; the herbage is 
relatively dense, forming only 
within the rainy season. Due to a 
short vegetation period and poor 
soils, the sod (root mat) of 
rangelands is frequently interrupted 
and rather weak causing a high 
sensitivity of ecosystems towards 
negative factors. 

The introduction of livestock in 
the savanna ceo-systems of the 
Kalahari-Namib region brought 
about serious changes in the natural 
vegetation, in the first place in the 
balance of shrubby-arboreal species  

and grasses. Before the active 
development of livestock raising in 
the 1920-30s the Kalahari-Namib 
vegetation could be defined as huge 
grass populations with scattered 
trees. Since the 30s and especially 
starting in the early 60s, the region's 
vegetation has become transformed 
towards a rapid shrub development 
and reduction in number of grass 
species. Most trees and shrubs are 
very sensitive to water and its 
shortage in dry periods may cause 
even the absence of flowering. The 
seeds of certain shrubs (eg Acacia 
spp., Dichrostachys cinerea) are 
being consumed by herbivores and 
distributed wiLhin the rangeland 
area; the seeds of other species (eg 
Co,nbretum spp, Terminalia 
sericea) are being distributed mainly 
by wind to short distances. Seasonal 
temperature and humidity changes 
influence the development of trees 
and shrubs causing various concen-
trations of nutritional substances in 
these species. 

With overgrazing, all palatable 
grasses in the Kalahari-Namib 
region tend to disappear, being 
replaced by less desirable species. 
The Kalahari-Namib ceo-systems 
are developing influenced to a 
considerable extent by fire and 
livestock. In the areas around 
watering points pastures have 
usually deteriorated completely. Fire 
is extremely hazardous for the sod 
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Rural women-based integrated 
projects in Tanzania 

Women being trained in afforesiation projects (photo: Naoto Noda) 

News from UNEP 

by damaging its upper pan and 
eliminating small seeds. 

Considering the rural communities 
alone, livestock and in particular 
cattle are the main resource and 
economic activity in the Kalahari-
Namib region. Besides their tradi-
tional significance and value as 
storage of wealth, cattle are an 
important source of income, draft 
power, manure, food and in some 
cases even fuel. Crop production 
weighs differently from country to 
country, being almost insignificant 
in Western Zambia for instance. 
Nevertheless, the trend has been 
towards considerable growth of 
cultivated areas while yields remain 
very low. Wildlife has so far repre-
seined an important source of 
income to governments, in particular 
in Botswana, without directly 
benefitting the local communities. In 
some areas however, wildlife 
represents food supply for the local 
people and it is generally accepted 
that there is a great potential in 
wildlife development in terms of 
both local communities' livelihood 
(eg. as source of food and income) 
and national economies (promotion 
of tourism), particularly if the Iauer 
involves communities' sharing of 
benefits. 

The combined effect of these 
trends is the continuous detenora-
Lion of the land resource base in the 
whole area and, as an unavoidable 
consequence, a serious threat to 
sustainability of agricultural produc-
tion and related activities in the 
medium to long-term. Furthermore, 
the present development affects the 
livelihood of rural populations in 
general and, in particular, aggravates 
the situation of poverty and lack of 
alternative employment opportuni-
ties. Moreover, if action is not taken, 
the most likely result will be serious 
obstacles to the implementation of 
governments' development plans 
and additional stress on scarce 
resources elsewhere. 
(Extracted from the Plan of Action 
for the Kalahari-Namib Region, 
SADCC) 

UNEP DCIPAC's Mr Per Mogstad 
visited Ruvuma district in Tan2ailia 
last December to review the pro-
posed project villages, nurseries and 
afforestation sites put forward by the 
Ravuma regional branch of the 
National Union of Women of 
Tanzania (UWT). 

A series of meetings on the project 
was held with officials from Tariza-
nia's National Environment Man-
agement Council (NEMC); mem-
bers of UWT at national, regional, 
district and village level; regional 
representatives of the Revolutionary 
Party of Tanzania (CCM); regional 
forest, agriculture, water and plan-
ning officials; and representatives 
from the United Nations Children's 
Fund (UNICEF) and the Interna-
tional Labour Organisation (ILO). 

The projects were initially pro-
posed by UWT as an integrated part 
of their UWT Ruvuma implernenta-
Lion programme for 1984-94, which 
has already got underway without 
donor assistance. The proposed 
project integrates activities concern-
ing sustainable agriculture, affores-
tation, nursery plot, fruit-tree, stove 
and water-supply. it is to be imple-
mented by UWT under the guidance 
of NEMC with the aim of increasing  

family income and improving 
nutritional standards and the way of 
life for women in Songea, Mbinga 
and Tundura districts of Ruvuma in 
south-western Tanzania. 

Mr Mogstad visited 14 of the 18 
proposed sites, namely: Mshangano, 
Subira and Likuyufusi villages in 
Songea Urban district: Lilondo, 
Tanga, Mietele, Lumccha and 
Mbinga Mhalulue villages in Songea 
Rural district; Makako, Lipumba, 
Ruhuwiko, Mapera and Malindindo 
in Mbinga District and Cheleweni 
village in Tunduru District. In all 
these villages, deforestation, over-
cultivation, high rainfall crosivity, 
unfavourable topography and high 
erodibility of soils have led to 
serious land degradation and loss of 
plant cover. 

In most villages, afforestation 
projects have already started on 
UW1' plots and local extension 
officers were keen to promote 
indigenous tree species, particular]y 
Dalbergia me/anoxylon and others. 
However, lack of materials such as 
polythene tubes, pesticides, fertiliz-
ers, water and transport (for exten-
sion officers) meant that nurseries 
had not yet begun. 

UWT suggested that problems 
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with infrastructure in the region 
have been underestimated in the 
project proposal and that more than 
one vehicle will be needed to enable 
extension officers to cope with the 
poor gravel roads and long distances 
between villages. 

As a result of discussions held 
with extension officers, it was 
decided that the original project 
proposal for water-supply should  

also be amended since the Danish 
International Development Agency 
(DANIDA) has already canied out a 
water survey and assisted 35 
villages with the necessary supply. 

NEMC agreed to contact 
IJNJCEF, ILO and DANIDA repre-
sentatives to learn of their experi-. 
ences and to co-ordinate the pro-
posed activities in Ruvuma region. 
They were also keen to include trials  

on indigenous tree species and, if 
possible, alternative water-lifting 
technology in the proposed project. 

The revised project proposal has 
been presented to the Organisation 
of Petroleum Exporting Countries 
(OPEC) for consideration for 
funding. The project will be devel-
oped in line with the AMCEN Cairo 
Programme as a SADCC activity. 

African Desert and Arid Lands Committee 

The African Ministerial Conference 
on the Environment (AMCEN) 
programme drawn up in Cairo in 
1985 identified [our priority areas 
for action, namely: to halt environ-
mental degradation; to enhance the 
food-producing capacity of the 
African continent; to achieve self-
sufficiency in energy; and to correct 
the imbalance between population 
and resources. 

To implement effectively these 
programmes AMCEN created four 
separate committees dealing with: 
rivers and lake basins, forests and 
woodlands, seas, and deserts and 
arid lands. 

The African Desert and Arid 
Lands (ADALCO) Committee 
comprises a secretariat and national 
focal points from 30 African coun-
tries which have and and semi-arid 
lands. It has provision for member-
ship and participation of concerned 
UN agencies, international and 
regional organisations and bodies. 

Its work plan for implementing 
AMCEN projects includes co-
ordinating assistance to all 30 
African governments in carrying out 
pilot village and pastoral zones 
projects. Presently only seven 
countries have launched such pilot 
projects which are under various 
stages of implementation, assisted 
by UN Food and Agriculture Or-
ganization (FAO), UN Educational, 
Scientific and Cultural Organization 
(UNESCO), UN Sudano-Sahelian 
Office (UNSO) and the International 

Labour Organization (ILO). 
ADALCO is also creating an 

inventory of natural resources, 
including soils, foresLs, rangclands, 
water, minerals and population 
since, to date, these have been 
inadequately mapped and cata-
logued. Other plan.s involve re-
searching, monitoring and surveying 
land degradation processes due to 
man's use of natural resources, such 
as farming, livestock raising, defor-
estation/afforestation, mining and 
manufacturing. 

To facilitate resource manage-
ment and conservation principles 
and practice, ADALCO is also 
implementing a comprehensive 
education system and is encouraging 
African member states to include 
protective legislation for the envi-
ronment in their future policies and 
socio-econom ic planning processes. 

ADALCO in 
Southern Africa 
ADALCO's priority in the southern 
African sub-region is to control 
accelerated soil erosion, promote 
food and energy production and to 
combat the spread of the Kalahaii/ 
Namib desert (see previous report). 

ADALCO in East Africa 
At the first ADALCO meeting in 
Dakar, Senegal, in March 1987 
the East African sub-region was 
not well represented and 
consequently no sub-regional action 

programme was identifIed. 
In order to rectify this a meeting 

was held in February 1988 for all 
focal points from the sub-region to 
meet and select a priority activity 
from those defined at the AMCEN 
Cairo Conference in 1985. 

As a result of this meeting the 
focal points identified the most 
pressing need as being the restora-
tion of the delicate equilibrium in 
the East African Ecosystem, which 
has been destroyed by man and his 
socio-economic activities. However, 
selecting only one priority activity 
to deal with this problem would not 
achieve total restoration of the 
ecological balance in and and semi-
arid areas. The focal points conse-
quently dccided to comprise a 
number of inter-related and comple-
mentary activities to tackle the 
situation from all angles. These 
include: 

a critical re-evaluation of past, 
on-going and planned anti-
desertification activities in the 
and and semi-arid lands of East 
Africa so that a better framework 
for sustained eco-development 
and resource management can be 
formulated 

• developing sub-regional co-
operation on water resources 
management aimed at alleviating 
overgrazing, overcultivation and 
overcutting of fuelwood in order 
to rehabilitate degraded areas and 
lead towards a long-term food 
and energy balance 
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• developing ways to ensure full-
scale community involvement by 
local people at all stages of 
planning and management 

• finding ways to implement 
suitablc indigenous technology, 
rather than adapting imported 
technology 

• improving traditional land use 
systems 

• exploiting locally-available 
alternative sources of energy and 
low-cost soil additives and 
leilil i ze rs 

• developing an accurate informa-
lion system for use at all levels 

• providing an alternative means of 
livelihood acceptable to pastoral 
societies who live in the and and 
semi-arid areas. 

The East African focal points 
recommended that they assist 
ADA LCO in soliciting the political 
and economic will required from 
their national governments to 
resolve the problems of arid and 
semi-arid regions. 

They also agreed to keep 
ADALCO informed of the current 
state of artti-desertification activities 
in their respective countries and 
suggested that ADALCO, through 
UNEP, should organise study tours 
for focal points within the East 
African sub-region to enable farniers 
and field workers to share practical 
experiences about on-going activi-
tics in desertification control. 

ADALCO in North-East 
Africa: Nubian Sandstone 
Aquifer 
The master plan for development of 
the Nubian Aquifer For Combating 
Desertification in North East Africa 
was adopted by the African Desert 
and Arid Lands Committee 
(ADALCO) following the first 
African Ministerial Conference on 
the Environment (AMCEN) in Cairo 
in 1985. 

It is part of the UN Transnational 
project On Major Regional Aquifer 
in North East Africa. Following the 
UN Conference on Deserlification  

(UNCOD) in 1977, UNEP carried 
otft an initial regional survey on the 
quality and potential use of under-
ground water for enhancing food 
production and reducing environ-
mental degradation. However, more 
detailed research is needed before 
this information can be applied 
specifically to development of the 
Nubian aquifer in Sudan and Egypt. 

With the aim of reinforcing the 
Master Plan for developing this 
aquifer, DCIPAC's Mr Jiri Skoupy 
visited both Egypt and Sudan in 
December 1989 to consult with 
United Nations Development 
Programme (UNDP) and govern-
ment representatives and ADALCO 
local points. If the project is to be 
successful, sound national plarming 
and regional co-operation will be 
needed, which may be a long 
process. 

The main problems in Egypt 
concern the way ground water is 
used outside the Nile region. Future 
projects should be based on an 
assessment of socio-economic, 
logistic and human resources con-
straints and should be implemented 
gradually. 

in Sudan, the chief worry is land 
degradation. Future projects should 
concentrate on halting desert en-
croachment, protecting existing 
agricultural land and establishing 
small oases along dcsert routes. 

Overall, it was agreed that the 
Master Plan should concentrate on 
reviewing and co-ordinating past 
and future activities by both UN and 
the governments concerned in 
combating desertification and 
conserving natural resources. 
ADALCO will draw up the basic 
concept of the Master Plan, includ-
ing the objectives, expected results 
and ways the project can be imple-
mented. ADALCO will also explore 
the possibility of co-ordinating 
activities between Sudan and Egypt 
by setting up a Joint Technical 
Steering Committee, and determine 
the technical and financial resources 
needed to implement the project 
successfully. 

North African 
Green Belt 
The Green Belt Project of North 
Africa (GBPNA) symbolizes an 
Arab joint effort to combat 
desertification. An organ of the Arab 

I League Educational, Cultural and 
Scientific Organ isation (ALECSO), 
it aims to co-ordinate anti-
desertification activities between 
Egypt, Libya, Tunisia, Algeria, 
Morocco and Mauritania. Since 
1977 when the programme started, 
thousands of hectares have been 

I afforested and some sand dunes 
stabilized within these countries. 

Co-ordination of national efforts 
within the GBPNA is secured by the 
Permanent Joint Committee. UNEP 
was responsible for forming this 
committee. An Executive Secretariat 
of GBPNA was established in Tunis 
to enable the Permanent Joint 
Committee to handle its tasks and 
the Technical Advisory Committee 
was also set up. 

A meeting of the Fifth Technical 
Advisory Committee and the 
Fifteenth Permanent Joint Commit-
tee of the GBPNA was held in the 
Executive Council Hall of 
ALECSO, Tunis, 22-26 January 
1990. Representatives of Tunisia, 
Morocco, Arab Libyan Jamahiriya, 
Egypt, Algeria, the Arab Centre for 
Studies of Arid Zones and Drylands 

'(ACSAD), UNEP-DC/PAC, as well 
as the Executive Director of the 

I Green Belt Project and directors of 
various departments of ALECSO 
were present. 

These two meetings discussed on-
going activities and proposed 
projects for the biennium 1990-
1991. These projects include a 
second symposium for planners, 
leaders and desertification experts of 
project countries and other reiated 
Arab and international organisa-
tions; a scientific seminar on 
"Natural Reserves and their role in 
Dcsertification Control and Wildlife 
Conservation"; the propagation and 
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natural regeneration of sparta plant 
and its utilization in North Africa; a 
training course on 'Sand-dunes 
Fixation Techniques"; setting up a 
seed bank of North African coun-
tries; protecting and developing 
Tafelalet Oasis, Morocco; develop-
ing and improving Pistachia 
allantica plant in North Africa; 
sand-dune fixation and rangelands 
improvement at Nafta-El-Wad 
region; evaluating and improving a 
Green Belt project at Nwakshot, 
Mauritania; monitoring the perform-
ance and adaptability of some new 
plant species introduced from 
similar env i ronmental conditions; 
multiplying and collecting seeds of 
native range plants with the co-
operation of local peoples; future 
meetings of the GBPNA Permanent 
Joint Committee and Technical 
Advisory Comniinec; Arab and 
International co-operalion and 
support to the GBPNA library. 

The Executive Director presented 
his Technical Report outlining the 
status of projects for the bicnniums 
1982/3, 1984/5. 1986/7 and 1988,9. 
Each project was discussed sepa-
rately and recommendations made 
for some of them. Special attention  

has been paid to the following 
projects: 1) a feasibility study of 
actions to be taken to combat 
desertification, 2) a feasibility study 
on establishing a seed bank. 3) 
increasing awareness through 
documentary films on combating 
desertification and protecting the 
environment (ARABSTAR), 4) an 
integrated socio-ecological study on 
plants and their response to grazing 
and seasonal changes. 

Three new projects were presented 
and approved: the Iirst to study 
behaviour and adaptations of plants 
from other ecological systems for 
use in the Green Belt Project areas. 
Secondly, to collect and propagate 
rangeland seeds, and finally, to hold 
a seminar on natural reserves in 
protected areas and their role in 
combating desertification. 

Green Belt Project proposals are 
written in Arabic. It was recom-
mended by UNEP-DC/PAC repre-
sentatives to translate them into 
English/French and to put them into 
the standard UNEP format, in order 
to make them clearly comprchcnsi-
ble to potential donors. 

Matters regarding studies, work- 
shops and training courses were also 

discussed. The committee requested 
Arab member states to prepare 
outlines of their activities in the field 
of desertification to be included in a 
booklet on the project. It was also 
recommended for members to send 
the Executive Administration lists of 
national experts in descrtilication 
with their addresses and posts. 

A Financial Report prepared by 
the Executive Administration and 
presented by the Finance Depart-
ment staff member, contained: 1) 
financial accounting of the 
bienniums 1982/3, 1984/5, 198617 
and the auditor's report, 2) The 
project's financial situation by the 
end of 31 December 1989, and 3) 
contributions of the member states 
and the Organisation in the budget. 
The committee requested member 
slates to submit their comments on 
the report before the next meeting. 

The committee noticed that the 
Organisation has reduced its contri-
bution to the project for the 
bienniunis 1988/9 and 1990/91 to 
US$ 190,000 although the four -
teenth meeting (March 1987) 
recommended that the Organisa-
lion's contribution should be main-
tained at US$ 255,000. 
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National Plan of Action to Combat 
Desertification in Syria 
UNEP is to assist the government of 
Syria in implementing its National 
Plan of Action to Combat 
Deseitification (NPACD) by devel-
oping pilot projects to stabilize sand 
dunes and improve public health in 
the Jezerah Steppe for presentation 
to donors including the Arab Gulf 
Programme for UN Development 
Organisations (AGFUND). 

Another pilot project to be funded 
jointly by UNEP and the Syrian 
government will rehabilitate saline 
soils in the irrigated parts of the 
Euphrates basin and will be imple-
mented by the USSR Commission to 
UNEP (UNEPCOM). 

These decisions came Out of a 
UNEP mission to Syria in July 1988 
when DC/PAC's MrJiri Skoupy, 
Regional Office for West Asia 
(ROWA)'s Mr A. Orabi and UNEP/ 
Terrestrial Ecosystems Branch 
(TEB)'s Mr A. Ayoub met with 
government and United Nations 
Development Programme (UNDP) 
officials and representatives from 
the Arab Centre for Studies of Arid 
Zones and Drylands (ACSAD). 
During a field visit to selected areas 
throughout Syria they viewed other 
sites where nine proposed projects 
are to be developed in the frame-
work of the country's NPACD. 

Dust storms and creeping sand 
dunes are threatening human health 
and cultivated areas in the Euphrates 
and Khator basin. Non-irrigated 
areas now display a visible lack of 
vegetation and loose soil surface due 
to expansion of rain-fed cultivation. 
Elsewhere, faulty irrigation tech-
niques, including excessive flooding 
of the basin, lack of drainage, faulty 
levelling and poor agricultural 
practices in the Saalo area have 
resulted in exutmdy saline soils 
and a high water table at 150 cm. 
However, the medium to fine soil 
texture and high levels of calcium 
make this area a priority for 
rehabilitation. 

To back up the projects. Syria's 
Ministry of Agriculture and Agrar-
ian Reform (MAAR) requested 
UNEP's help in formulating and 
implementing a national soils policy 
and in strengthening their Soil 
Biology Unit (SBU). In panicular, 
SBU needs to improve its biological 
nitrogen fixation and biotechnology 
programmes. ACSAD will assist 
with surveys of land and soil and 
provide technical support and 
training facilities. 

During their visit, the UNEP 
officials toured the oasis area around 
Damascus and agreed to help 
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strengthen the University of Damas-
cus' facilities for monitoring the 
water quality in the Barada river. 
Increased urbanization and industri-
alisation, together with low rainfall, 
means the Barada river used in 
irrigation is now heavily polluted 
with city and industrial effluent 
containing high levels of metals. 

Further visits were made to the 
coastal plains and mountains in 
Latakia province, which display 
some of the worst signs of water 
erosion in Syria. Terraced land used 
to grow winter vegetables, food and 
animal crops is decaying, and fallow 
and sloping areas are severely 
eroded. A 10,000 ha reforestation 
project is under implementation with 
the assistance of the Federal 
Republic of Germany. 

UNEP DC/PAC Training Programmes 
The aim of UNEP's training policy 
is to create awareness of the threat 
of desertification and to enhance the 
capabilities of developing countries 
to deal with it in order to ensure 
sustainable development. 

During the period 1985-1989 
UNEP, in co-operation with the 
USSR Commission for UNEP 
(UNEPCOM), the Arab Centre for 
the Study of Arid Zones and 
IDrylands (ACSAD), the Instituto 

Argentino de Investigaciones de las 
Zonas Aridas (IADIZA), the Gov-
ernments of Argentina, Brazil, 
Botswana, China, Mali. Syria and 
the members of the Inter-Agency 
Working Group on Desertification 
(IAWGD), undertook training 
programmes for over 6,200 trainees 
(technicians and grass-roots 
populations) in the fields of plan-
ning for development in drylands, 
management and assessment of 

desertification, land use planning in 
drylands and public information in 
desertification control. 

To increase cost-effectiveness, in 
1988 DC/PAC decided to concen-
trate future training courses atthe 
regional level, bringing overseas 
experts to participate in courses in 
developing countries. Evaluation of 
training programmes is now an 
integral part of training activities. 
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Regional Desertification 
Control Training 
Programme for SADCC 
Countries 
Two training courses were organised 
for participants from SADCC 
countnes in collaboration with 
UNEPCOM and the Government of 
Botswana. The first, held in the 
Desert Institute in the Turkmen SSR 
in September-October 1987, concen-
trated on Rangeland Ecology. 
Management and Productivity. Its 
aim was to train personnel in the 
methodologies and techniques of 
rehabilitating degraded rangelands 
and to ensure their sound manage-
ment, with emphasis on increasing 
productivity on a sustainable basis. 

This course, which had eighteen 
participants, consisted of theoretical 
sessions of lectures with round-table 
discussions after completion of each 
scientific topic, and practical field 
studies. The lectures were delivered 
by leading Soviet experts and 
specialists representing reseaith and 
training institutions and covered 
various environmental aspects of 
desertification control, rangeland 
ecology, management, productivity 
and monitoring of pastoral ecosys-
tems. The field study was organised 
in the Soviet Central Asian Repub-
lics of Turkmenia and Kazakhastan 
using the facilities of the Institute of 
Deserts (Ashkhabad) and the Alt-
Union Sheep Breeding Research 
Institute (Chimkent). 

On completion of the course all 
the trainees stressed that the training 
programme was a useful experience 
in planning of rangeland develop-
ment and desertification contnl 
activities at the national and regional 
levels. 

International Training 
Course on Assessment, 
Mapping and Monitoring 
of Desertification 
As part of the UNEPUSSR/Arab 
Centie for the Study of Arid Lands 
and Dry Zones (ACSAD) Intema- 

tional Project 'SupporL to Regional 
Research, Training and Communica-
tion Programme on Desertification 
Control in the Arab States of West 
Asia", a training course on 
desertification assessment, mapping 
and monitoring was held in the 
Soviet Union in October 1989 in co-
operation with the Institute of 
Deserts of the Academy of Sciences 
of the Turkmen Soviet Socialist 
Republic. 

The course was attended by 17 
specialists from Egypt, Iraq, Jordan, 
Kuwait, Libya, Morocco, Somalia, 
Syria, Tunisia, Yemen Arab Republic 
and two lecturers from ACSAD. It 
was the third training course in this 
field for ACSAD countries. 

The main aim was to upgrade the 
expertise of the specialists from Arab 
countries and to exchange infonna-
tion concerning methodology of 
assessment, mapping and monitoring 
of desertification on the basis of 
climatological assets, types of topog-
raphy, soil and vegetation cover of 
and areas, including the agricultural 
status oflands. 

Lectures were given on the present 
concept of desertification monitoring, 
general problems of desertiflcation 
control and ecologically-sound 
management of and environments, 
present status and magnitude of 
desertification in the world, math-
ematical simulation for assessment of 
status and rate of deserlification, 
concept of ecologically unbalanced 
environments as a theoretical basis 
for the assessment and forecasts of 
the changes in ecosystems, methods 
to assess and forecast the productiv-
ity of rangeland, and measures to 
control desertification in Arab 
countries, among others. 

Practical studies and seminars were 
mainly related to the use of remote 
sensing and ground surveys' data for 
interpretation of desertification 
processes and compilation of synthe-
sized thematic maps. Seminars and 
reports were provided with visual 
aids, including maps, space images 
and slides. 

Field visits were made to the  

Central Karakum Observation 
Station of the Institute of Deserts 
and the Repetek Biospheric Re-
serve's branch laboratory of irriga-
tion on oasis sands. Here, the 
participants were introduced to the 
Institute's practices of rangelands' 
development, sand dune fixation, 
accumulation and storage of 
seasonal runoffs. 

Rangeland and Soil 
Conservation in the 
SADCC countries 
The second training course on 
Rangeland and Soil Conservation in 
the SADCC countries was organised 
by the Government of Botswana in 
conjunction with the SADCC Co-
ordination Unit in the Botswana 
State University in November-
December 1987. 

Nineteen participants from Bot-
swana, Lesotho, Malawi, Zambia, 
Swaziland and Tanzania attended 
the three-week-long programme 
which combined theoreticalsessions 
with field work. 

Lectures on various aspects of 
desertificalion were given by repre-
sentatives from the Botswana 
Departments of Water Affairs, 
Agricultural Field Services (Land 
Utilization) and Botswana State 
University, as well as UNEPCOM 
and the Institute of Deserts, 
Ashkhabad. The field trip to the 
Kgalagadi closed the training course 
so that participants could observe 
what they had been learning about in 
the preceding weeks. 

As a result of the two training 
courses, 37 specialists with relevant 
background and qualifications were 
exposed to training programmes in 
drylands management, the extension 
of new technologies, monitoring and 
assessment of desertification and the 
provision of public information. 
Two documents based on the train-
ing courses - Rangeland and Soil 
Conservation and Rangeland and 
Soil Conservation in the SADCC 
region - Were prepared, published 
and distributed to participants, 
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national focal points and agencies 
related to desertification control. 

All parliciparits agreed that the 
training activities coninbuted to the 
extension of the SADCC network 
because close contacts between 
focal points were established, 
leading to closer co-operation 
between member nations in the 
future. 

In the long-term, the project 
provided a direct input into the 
implementation of the UN Confer-
ence on Desertification (UNCOD) 
Plan of Action to Combat 
Desertification (PACD) by enabling 
SADCC member governments to 
formulate more effectively their own 
national programmes to combat 
desertification. According to the 
questionnaires received from the 
course participanLs, their govern-
ments are planning to incorporate 
PACD recommendations into 
national development planning 
programmes. 

In the short-term, the training 
project provided a scientific basis 
for the formulation of projects on 
Assistance to SADCC countries in 
implementing the Regional Plan of 

Action for Land Use Planning in 
Kalahari-Namib Affected Areas 
(see separate article). 

With this purpose, a multi-disci-
plinary experts mission was organ-
ised by UNEP and SADCC in April-
May 199() to collect and prepare 
background information about the 
status of natural resources in these 
countries. A transect for monitoring 
of natural resources running through 
the Kalahail and Namib deserts was 
established using joint efforts of the 
SADCC countries. Data collected 
during this mission will be used at a 
UNEPCOM workshop to be held in 
USSR in September 1990. 

Research and Training in 
Desertifleation 
Control in West Africa 
UNEP's programme of Support to 
West African Countries in Strength-
ening National Desertilication 
Control Activities Through Re-
search and Training has three main 
directions: training, research and 
publication. 
Training: Three training courses 
have been held to date. The first, on 

Rangeland Development and 
Desertification Control in the West 
African Countries, was held in 
Ashkl-iabad, USSR in September-
October 1988, for 20 trainees from 
eight West African countries. 

The second, on Techniques of 
Controlling Erosion and Sand Dune 
Fixation, was held in Bamako, Mali, 
in November-December 1988 for 
26 trainees from 11 countries in 
West Africa. 

The third, on Assessment, 
Mapping and Monitoring 
Desertification, was organised in 
Ashkliabad, USSR, in September 
1989 for 20 participants from 11 
West African countries. 

In all, 67 trainees were introduced 
to training programmes in drylands 
management, the extension of new 
technologies and monitoring and 
assessment of desertification 
techniques. 

As part of the training projects the 
proceedings of each course have 
been written up into three separate 
booklets which are now awaiting 
publication and should be available 
for distribution to course partici-
pants at the end of 1990. 

Inter-Agency Working Group on Desertification 
Members of the Inter-Agency 
Working Group on Desertification 
(IAWGD) gathered for their 
sixteenth meeting in September 
1989, hosted by UN Industrial 
Development Organisation 
(UNIDO) in Vienna. The meeting 
was attended by representatives 
from the Economic and Social 
Commission for West Asia 
(ESCWA), UN Food and 
Agriculture Organisation (FAO), 
Office of the UN Disaster Relief 
Co-ordinator (UNDRO), UNIDO, 
UN Department of Technical 
Co-operation for Development 
(UNDTCD), UN Cenut for Science 
and Technology for Development 

(UNCSTD), UN Environment 
Programme (UNEP), UN 
Educational, Cultural and Scientific 
Organisation (UNESCO), UN 
Family Planning Association 
(UNFPA), UN Sudano-Sahelian 
Office (UNSO), UN Development 
Programmc (UNDP), UN 
Conference on Trade and 
Development (UNCTAD), World 
Meteorological Organisation 
(WMO), Southern African 
Development Co-ordination Confer-
ence (SADCC) and the International 
Institute for Environment and 
Development (lIED). 

The session focussed on 
co-ordinat.ing the implementation of 

Plans of Action to Combat 
Desertification (PACD) following 
decision 15/23 of UNEP Governing 
Council which requested IAWGD to 
undertake joint inter-agency action 
to mobilize technical and financial 
resources for implementing national 
programmes to combat 
desertification. 

In order to ensure that future 
projects are efficiently co-ordinated, 
UNEP agreed to develop a system of 
analysis for reporting all agency 
programmes. This will make con-
straints and gaps easier to identify 
and means that joint activities can be 
more ably promoted. The terms of 
reference for the analysis are to be 
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agreed by all IAWGD members. 
The Working Group 

recommended desertification asses-
sment as its priority joint program-
ming activity. The assessment is to 
include general land degradation and 
rehabilitation and drought, since 
drought accelerates the process of 
degradation where efficient 
preparatory measures are not taken 
in time. The first joint programming 
ad-hoc meeting will be held along 
with the next regular IAWGD 
meeting towards the end of 1990. 

At the invitation of the SADCC 
representative, IAWGD agreed to 
undertake, as its first operation, 
inter-agency action to mobilize 
technical and financial resources to 
assist selected member countries of 
SADCC to develop and implement 
national programmes to combat 
deserti fi  cation, in particular in the 
Kalahari-Namib region (see separate 
article). Later, similar joint action  

will be developed in Asia, Latin 
America and elsewhere in Africa. 

It was generally agreed that it is 
difficult to ask sub-regional 
organisations which are not 
members of the IAWGD to report 
on their activities at its regular 
sessions. As Secretariat of IAWGD, 
UNEP was asked to follow-up on 
this point to determine the legal 
status of inter-governmental 
organisations at the IAWGD. 

Following the suggestion of 
UNDTCD, the working group 
recommended that member agencies 
include desertification control 
objectives in their development and 
sectoral desertification control 
projects, in line with UNEP's 
recommendation to include 
desertification issues in socio-
economic planning processes. The 
group also asked to be kept 
informed of the African Ministerial 
Conference on the Environment  

(AMCEN)'s African Deserts and 
Arid Lands Committee (ADALCO) 
activities. 

The secretariat presented a paper 
on the relationship between the 
various UNEP programmes address-
ing desertification and deforestation. 
It was pointed out that the connec-
tion between desertification, biologi-
cal diversity and climate change 
should also be emphasized. WMO 
were asked to keep IAWGD mem-
bers informed of all their activities. 

All members were invited to the 
technological workshop on 
methodologies, held in Nairobi in 
February 1989. 

UNEP's 15th Governing Council 
(GC) commended the IAWGD for 
its role in ensuring that activities 
related to and lands and 
desertification are included within 
the programmes of its member 
organisations (resolution 15123). 

Activities of IAWGD Members 
UNDTCD reported on their three 
water projects connected with soil 
erosion and marine protection in 
Bangladesh, Trinidad and Tobago, 
and four arid-area water projects in 
Libya, Morocco, Qatar and Somalia. 
Two UNDTCD energy projects in 
Bolivia and China are looking at 
preventing damage to fragile ecosys-
tems by reinjecting waste 
geothermal fluids with high mineral 
concentrations back into reservoirs. 
They are also examining the impact 
of mineral exploitation on land 
resources, and preparing environ-
mentally sound mining legislation in 
several other countries. 

WMO are studying the causes of 
climate variation and change, the 
impact and severity of drought and 
monitoring and forecasting of 
drought. Most of these activities are 
under the Agricultural Meteorology 
Programme and Hydrology and 
Water Resources Programme. 

Research is dealt with under the 
World Climate Research Pro-
gramme and the Research Develop-
ment Programme. 

WMO's ongoing programmes 
include the preparation and distribu-
tion of a draft drought response plan 
and the use of meteorological data to 
assess primary productivity of 
natural pastures in member countries 
of the Permanent Inter-State Com-
mittee on £rought Control in the 
Sahel (CILSS) and others in Africa 
and West Asia. 

Seminars on drought preparedness 
and management are being prepared 
in co-operation with US/National 
Oceanic and Atmospheric Adminis-
tration (NOAA) in Africa and other 
countries. Negotiations are going 
ahead with FAO to organise roving 
seminars on water-use efficiency. 

WMO also works together with 
AMCEN and recently prepared a 
background paper for an IJNCSTD 
seminar on drought to be held in 

Lanzhou, China, and helped to 
prepare for reporting on the UN's 
Programme of Action for African 
Economic Recovery and 
Development (UNPAAERD). Plans 
to establish ACMAD - which will 
study the African climate, in 
particular climate change - are at 
an advanced stage. 

ESCWA have formulated two 
NPACD projects in Jordan and the 
Yemen Arab Republic. The Jordan 
project will support the administra-
tive infrastructure for rangelands 
and will conduct research into the 
control of mobile sand dunes and 
protection techniques and integrated 
desertification control. 

The Yemen Arab Republic project 
is an economic analysis of sand-
dune stabilization, afforestation and 
shelter belt projects in Tihama. 

Twenty-four trainees from 
ESCWA countries attended a 
workshop, organised with the 
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German Federation for International 
Development (DSE) and financed 
by the German Agency for Techni 
cal Co-operation (GTZ), The work-
shop aimed at upgrading partici-
pants' knowledge of desertification 
processes and practical measures in 
desertification control and 
preservation. 

The UNESCO representative gave 
Out the Biennial Report (1987-89) of 
the Man and the Biosphere (MAB) 
programme concerning activities to 
combat desertification and promote 
integrated management of and and 
semi-arid lands in Africa (South of 
the Sahara), North Africa, Asia and 
Latin America. 

One of their major activities in 
1989 was the Coquimbo Workshop 
on and zones of Africa and Latin 
America, attended by 58 specialists 
from 11 countries. The main aim 
was to promote scientific co-opera-
Lion between the countries of Africa 
and Latin America in development 
of and and semi-arid zones and 
combating desertilication. 

UNESCO and the Federal 
Republic of Germany have ajoint 
project designed to reinforce scien-
tific capacities of Sahelian countries 
in agro-sylvo-pastoralism. All 
CLSS countries will be involved in 
regional activities, such as training. 

lIED circulated a report dealing 
with research, information, training 
and institutional development of 
their dryland programme in the 
Sudano-Sahelian zone. They publish 
a Quarterly Bulletin - /-larrnata - 
which analyses key topics for 
research and programme reports on 
drylands resource management. 
Together with Oxfam's Arid Lands 
Unit, they are planning a series of 
training videos which explain small, 
low technology approaches to better 
soil and water management, aimed 
at development workers in the 
Sahel. lIED also plan to support 
AMCEN pilot projects, particularly 
in defining and designing the 
progranimes. 

UNSO has put much emphasis on 
assisting governments in planning 
and co-ordinating efforts to manage 
and protect natural productive 
resources and to combat 
dcsertification. This involves help-
ing governments to establish a 
country policy or strategic frame-
work of action and to reinforce the 
governments' institutional capacity 
to carry out more effective and 
systematic desertitication control 
elforts. Effective planning pro-
grammes involve monitoring envi-
ronmental processes and phenomena 
and UNSO's role in this is excrnpli-
fled in its project to establish an 
ecological monitoring centre in 
Senegal. UNSO is now consulting 
with other regional governments to 
establish similar centres elsewhere. 

UNSO is also the focal point of 
the UN's Programme of Action for 
African Economic Recovery and 
Development (UNPAAERD)'s 
forthcoming report on "The effec-
tiveness of new measures to combat 
drought and desertification". The 
report will focus on new efforts 
being made by African govern-
ments, donor agencies and interna-
tional organisations to attack the 
problems of drought and 
desertitication, will note the major 
obstacles and will put forward issues 
and recommendations that need to 
be addressed. 

UNDRO told the meeting about the 
recent creation of UN international 
Emergency Network (UNIENET) 
and recommended that essential 
information concerning 
desertification be stored in 
UNIENET in unified format so that 
it is easily accessible to all IAWGD 
members. 

FAO is presently updating a docu-
ment on FAO's activities to combat 
desertification that was prepared 
four years ago. There are currently 
around 184 FAO projects addressing 
this problem which are implemented 

- 

--- 

1âi;i 
haiti: Civppvq ,  treesforfirctxid is a 
major cause of desert fica1ion 

in 32 African countries and cost 
approximately US$ 84 million in all. 
These projects relate to dryl and 
agriculture, energy, forestry, inte-
grated land management, planning, 
monitoring and co-ordination of 
policies related to desertification and 
drought, range management, soil 
protection and improvement and 
water resource management and 
development. 

An international scheme for the 
rehabilitation of African lands is 
now being prepared. 

FAQ is also participating in 
AMCEN - particularly in the net-
work of soils and fertilizers, in 
developing village pilot projects in 
Senegal and is participating in 
sustainable development of and 
lands. 

An interdepartmental group within 
FAQ addresses conceptual issues 
related to desertification in relation 
to agriculture, forestry and fisheries 
and is developing a position paper 
relating to rational management of 
and lands. 

UNFPA was keen to make their 
family planning programmes part of 
the joint activities. 
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The Executive Director of UNEP, 
Dr M. K. Tolba, visited Moscow in 
September 1989 where he met with 
the chairman of the Supreme Soviet 
Committee on Environment and 
Management of Natural Resources, 
Mr Salykov. The aim of the meeting 
was to discuss environmental 
degradation in the Aral Sea basin. 

The Aral Sea is a huge, shallow, 
saline, endorheic lake located in the 
semi-and area of south-central 
USSR. In the last twenty years, 
irrigation based on the Aral Sea 
basin has been developed exten-
sively, resulting in a decrease in sea 
area and volume and lowering of the 
sea level from 53.4 m in 1960 to 
12.9 in in 1987. The intensive 
irrigation has also decreased the 
inflow from the two rivers, the Amu 
Darya and the Syr Darya, which 
used to be the source of the sea. 

Consequently, a huge part of the 
sea bottom and many bays have 
dried up, the groundwater level 
along the seashores has dropped 
dramatically and solonchaks have 
formed. As they get blown away in 
the wind, minerals in the atmosphere 
and in precipitation have increased 
as far as central Asia. The salinity of  

the sea water has increased to 27g/ 
litre - twice that of 1960 - and in the 
rivers, salt-rich drainage water is 
dumped from the irrigated fields to 
increase the river water salinity. 

A series of dry years in the 1970s 
and another in the 1980s further 
helped to decrease the amount of 
water flowing into the basin. 

These phenomena have brought 
about considerable changes in the 
ecology of the area - problems 
which are common to most of the 
and and semi-arid regions of the 
world, particularly in endorheic 
river basins. Moreover, the implica-
tions for the economy and human 
health in the Aral Sea region - with a 
population of over 30 million - are 
particularly negative. 

As a result of Dr Tolba's meeting 
with Mr Salykov, it was decided that 
UNEP's Terrestrial Ecosystems 
Branch would assist the USSR in 
developing a Plan of Action on the 
Aral Sea conservation. A project 
document was signed between Dr 
Tolba and the Deputy Foreign 
Minister of the USSR, Mr 
Petrovsky, in January 1990. 

The main aim of the project is to 
use the Aral Sea as a case study  

covering the first two phases of an 
inland water rehabilitation process: 
ie, preparation of a diagnostic study 
and an Action Plan. Preparation of 
manuals and advanced training 
schemes for the management of 
endorheic lakes will be considered 
as main features of these projects. In 
addition, an international network 
will be created so that any know-
ledge and experience obtained from 
the Aral Sea case study can be 
shared by other institutions con-
cerned with the management and 
protection of the endotheic lakes. 

In the first phase an international 
working group of consultants and 
national experts was established. 
Their first meeting was held in 
September 1990 in Nukus, USSR, 
with the aim of gathering back-
ground information on the Aral Sea 
and to decide on the structure of a 
diagnostic study and how further to 
elaborate the project. 

The working group proposed to 
declare the Aral Sea region a zone 
of ecological disaster and recom-
mended that co-operation between 
UNEP and the USSR in this area be 
accorded the highest priority. 
Consequently a delegation from the 
USSR, headed by Mr Salykov, 
visited Nairobi in October 1990 to 
revise the original project. A proto-
col was signed between Dr Tolba 
and Mr Salykov in which TJNEP and 
the USSR agreed it is necessary to 
accelerate the implementation of the 
project and to upgrade its status. It 
was also agreed to follow the 
working group's recommendations 
to introduce amendments into the 
main directions of the project to 
cover the problems of combating 
desertification in the region and 
related socio-economic, sanitary and 
hygienic issues and to increase the 
funding of the project inter alia to 
support the Ecological Centre in 
Nukus. 

DC/PAC's Mr A. Levintanus is 
assisting in drawing up the first draft 
of the amended project document 
which, according to the protocol, 
will be ready by December 1990. 
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Workshop for multi-media representatives on drought 
and desertification 
A workshop to inform journalists 
about issues related to drought and 
deserlification was held in 
Ougadougou, Burkina Faso, from 26 
August to 3 September 1989. 

The thirty-five media representa-
tives from fifteen countries in West 
and Central Africa who attended the 
workshop heard short presentations 
on the bio-physical and socio-
economic aspects of drought and 
desertification in the Sudano-Sahel 
and were introduced to the 
terminology used by experts work-
ing in the field. The necessity for co-
ordinating both national and 
regional environmental activities 
was emphasised. 

Afterwards, during discussions 
about the experiences in different 
countries, it was stressed that rural 
people need to be enlightened about 
ways to improve their agricultural 
techniques, rather than having such 
techniques dictated to them. 

The journalists asked for more 
resources to be made available to 
enable them to report thoroughly on 
global desertificalion issues and for 
a permanent campaign to be set up 
to keep them regularly informed. 
They proposed that a catalogue 
should be published as soon as 
possible, under the auspices of 
Permanent InLcr-Statc Committee on 
Drought Control in the Sahcl 
(CILSS) or UNSO, to explain the 
role of different UN organisations in 
the fight against desertification. This 
would enable the journalists to have 
a complete understanding of how 
the UN operates in different coun-
tries. They suggested that the UN 
should have a national coordinator 
in each country with the 
responsibility of gathering 
information and keeping journalists 
informed on a regular basis. A 
regional co-ordinator, assisted by 
UNIC, UNSO and CILSS officials 
could be based in Ougadougou to 

collate the national information and 
ensure that a catalogue of up-to-date 
material is published. 

They also recommended that other 
forms of information, such as 
audio-visual presentations, should 
be made available to journalists to 
use at their discretion and asked for 
more workshops and information 
sessions to be held in order to 
educate local media representatives 
about desertification issues. They 
agreed to set up a Journalists 
Network to Combat Drought and 

Desertification. 
The workshop, which was 

initiated by the United Nations 
Sudano-Sahel Office (UNSO) 
regional office for West and Central 
Africa and supported by the perma-
nent Interstate Committee on 
Drought Control in the Sahel 
(CILSS), UN Information Centre 
(UNIC), UN Children's Fund 
(UNICEF) and UN Development 
Programme (UNDP), was opened by 
the Burkinabe Minister of 
Agriculture. 
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Regional Environmental NGO Network - Asia/Pacific 
The increasing number of environ-
mental non-governmental organisa-
Lions (NGOs) in the Asia and 
Pacific region inspired UNEP-t)C/ 
PAC to set up a regional environ-
mental network of NOOs (RENN-
A/P) in 1989. 

The aim of RENN-A/P is to 
promote regional co-operation and 
to share experience at grass-roots 
level. RENN-A/P has been 
welcomed by NGOs involved to 
facilitate the concept 'tact locally, 
think globally". 

Through its Regional Office for 
Asia and the Pacific, UNEP con-
tacted NGOs co-ordinating well-
established national coalitions/ 
forums to ascertain their intenst in 
participating in such a network. 
The idea was so well received that 
by August 1989 a letter of agree-
ment between 1JNEP and ten 
Regional Network Representatives  

(RNR) had been signed. The RNR 
represent Australia, China, India, 
Indonesia, Japan, Republic of 
Korea, Malaysia, Nepal, New 
Zealand and Sri Lanka. 

Actual information exchange 
began in November 1989, marking 
the end of RENN-AP's initial 
establishment phase. The RNRs are 
now co-operating in various activi-
ties 1  including anti-soil-degradation, 
ant.i -deserti fication and reforestation 
measures, by exchanging informa-
tion and disseminating their com-
bined knowledge on good environ-
mental and natural resource prac-
tices at grass-roots level. UNEP has 
allocated US$ 3,500 for annual seed 
funds to each RNR. 

The second phase of RENN-A/P 
aims at bringing together NGOs 
which do not yet have national 
coalitions and encouraging them to 
develop national forums so that they  

can then join the regional network. 
UNEP has already contacted 
Bangladesh, Fiji, Pakistan, Papua 
New Guinea, the Philippines and 
Thailand. By the end of 1991 it is 
expected that 15 countries will be 
represented in RENN-A/P, increas-
ing to around 20 by 1992/1993. 

To stimulate the effectiveness of 
RENN-AIP, a workshop for RNRs is 
being organised for late 1990. The 
meeting will determine the need for 
the Network, review the objectives 
and preliminary activities proposed, 
identify solutions to problem areas 
that impede further development of 
RENN-A/P, identify two or three 
concrete activities that could be co-
operatively implemented by Net-
work members, and develop and 
agree upon an action programme for 
the next two or three years. 

The Sahara - Fort Flatters 
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Chinese Eco- 
villages: Models 
of self reliance 
In 1978 Shiao Zhang Thuang village 
in Yingshang County 1  Anhui 
Province in China was a poor 
wasteland, frequently subjected to 
floods and droughts, with barren 
vegetal cover 1  lack of fuel and poor 
productivity monoculture. The few 
crops that managed to grow were 
replete with plant disease and insect 
pests which were aggravated by the 
use of chemical pesticides. 

Twelve years later, thanks to the 
efforts of Mr Zhang ha-Shun who 
led the villagers in eco-reconstruc-
tion through self-reliance without 
state funding, Shiao Thang Thuang, 
together with other ceo-villages in 
China, is regarded by UNEPasa 
model village. 

With Mr Jia-Shun's encourage-
inent the villagers dug 20 large 
water canals which both created an 
efficient irrigation system and 
eliminated the impact of floods and 
drought and, simultaneously, helped 
to rehabilitate the saline soils. They 
also dug fish ponds with upto 15 ha 
of water surface and a total of 333.3 
ha of arabIc land was brought under 
production. 

The 11 scattered hamlets which 
once comprised Shiao Zhang 
Thuang were consolidated into four 
concentrated villages with modem 
brick and tile houses and a primary 
school, health centre, sports ground, 
cultural centre and cinema, linked by 
20 paved roads. This freed 67 ha of 
fanniand. The quality of life for 
villagers was further enhanced by 
the introduction of small pump wells 
to improve domestic water quality 
and by birth control practices which 
reduced population growth rate from 
10/1,000 to 5.6/1.000. 

Through their tree-planting and 
afforestation efforts, the villagers 
created a33 ha park witha4ha 
seedlings nursery containing more 
than 100 species of trees and flow-
ers, which now account for 18% of 
the village's income. An extensive 
network of 20 km of wind shelter 
belts was also established, together 
with an orchard of 8.7 haanda 
bamboo forest of 8.7 ha. In all, 1.67 
million trees have been planted to 
date, creating a green belt which is 
the source of timber for logging, 
firewood, animal feed and organic 
fertilisers. By increasing vegetal 
cover from 7 to 23%, the villagers 
have improved relative air and soil 
moisture content and the farmland 
micro-climate and eliminated the 
adverse impact of natural disasters. 
Moreover, the increased number of 
birds living in wooded areas are 
helping to keep down the amount of 
insect pests and so the use of 
pesticides has become less 
widespread. 

The animal husbandry and 
agricu1turl production structure was 
transformed by introducing 
improved practices for breeding 
cattle, sheep, rabbits, pigs and fish 
fanning. Ten new cropping patterns 
were introduced together with 
alternative systems of mixed-
planting and interplanting to in-
crease agricultural diversity and 
productivity. Total grain output of 
the village has increased from 1,338 
kg in 1976 to 2,238 million kg in 
1988; per ha output was up to 8,260 
kg in 1988 compared with 750 kg in 
1976. 

The introduction of biogas pro-
duction, together with firewood-
saving stoves has not only reduced 
the fuel problem but has also 
provided organic waste which is 
used as fish-feed and to neutralise 
and fertilise alkaline soils. 

Village industries, such as a 
grain-oil processing factory, a brick 
and tile-making works, a plastic 
processing factory and a transport 
company have expanded the income 
and employment base of the village. 

In all, Shiao Zhang Thuang eco-
village is a good illustration of how 
sustainable and environmentally 
sound production of food, fuel and 
fodder can be achieved through self-
reliance. The village administration 
plans to improve their system still 
further by expanding animal and 
poultry production to increase 
biogas production and by 
developing agro-product processing 
industries and social services. This 
will consolidate the ceo-system 
interlinkages and further integrate 
the agricultural/industrial/ 
commertial system. 

Designer Crops? 

Botanists in America ate combining 
biotechnology with traditional 
hybridization techniques to develop 
strains of crops that can survive in 
hot, and conditions 

In the past, traditional methods of 
cross-breeding have proved time-
consuming and uncertain because it 
was not possible to guarantee which 
traits would be passed on to the 
hybrids. 

But by studying the genetic make-
up of drought-resistant plants 1  
researchers hope to identify and 
isolate the genes which enable some 
species to survive with little water. 

Already researchers in Salt Lake 
City have reached the stage of field-
testing hybrid tomato plants that 
combine both the drought-resistant 
characteristics of a South American 
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species and the prolific, fruit-
bearing abilities of commercial 
varieties. They have also mapped 
out the hybrid's gene pattern so that 
they can see whether the drought-
resistant characteristics arc inherited 
or not. 

Elsewhere, scientists have 
discovered crops that secrete 
honnones that slow down the plant's 
metabolism. Other researchers are 
studying sugar molecules secreted in 
drought-resistant Japanese 
soyabeans. The sugar enables the  

beans to survive at temperatures that 
would kill other varieties. 

If the genes responsible for 
producing these sugars and 
hormones can be spliced success-
fully into high-yielding varieties of 
crops, scientists will be able to 
create a fruit-bearing hybrid 
specifically adapted to thriving on 
little water. 

Biotechnology is still in its early 
stages of development and much 
work needs to be done before results 
can be guaranteed. No one is yet  

suit exactly how many different 
genes work together to enable a 
plant to resist drought, or whether it 
is possible genetically to programme 
a crop to pass on the desired 
characteristics to future generations. 

But if researchers do succeed with 
their designer plants specifically 
adapted to hostile conditions, it 
could mean that today's barren, and 
areas could become the productive 
regions of the future. 
(Extracted from Newsweek, 
22 August 1988) 

Book Review 
Faidherbia albida (Del) A. Chev 
(Synonyme Acadia albida) 
Centre Technique Forestier 
Trap icale, 
Nogent-sur-Marne, France, 1988. 

Monographie - pp. 72 

This excellent monograph on a 
typical agroforestry species is well 
illustrated, clearly written and easily 
accessible and would be almost 
perfect were it not marred by a 
number of typographical 
inconsistencies. 

It explains why the binomial 
Faidherbia a/h Ida is preferable to 
Acacia albida. A clear description of 
the species' botanical features is 
followed by an account of its geo-
graphical distribution and genetic 
variations. There are two types, type 
B, with downy shoots and leaflets, is 
found especially south of the Equa. 
tor type A, which is glabrous, is to 
be found in West and East Africa; 
there are many intermediate 
varieties. 

The authors mention a few 
theories about the origin of the 
species. In summarizing the tree's 
ecological requirements, they recall 
that it is a typical phreatophytc, i.e. 
it evaporates a lot of water and 
therefore can develop only on humid  

soils or where its powerful root 
system with its large taproot can 
reach the water table. Disregard of 
this important element - despite, or 
without seeking, the advice of 
experts - has resulted in a number 
of failures in projects which viewed 
the Faidherbia albida as the miracle 
tree that would restore fertility to all 
African soils. In considering the 
tite's foliation-defoliation cycle, the 
monograph presents a number of 
observations and recounts the main 
theories to explain them (Trochain, 
Aubreville, Poriêits and Lebrun). 
No mention is made of what is said 
in Mali: that the foliation pattern 
quite peculiar to the balanzan (the 
Bambara name for the Faidherbia) 
was imposed upon it through the 
conjuring of Bambara medicine 
men. The authors do, however, 
recount the experiments of A. 
Nongonienna, which show that 
defoliation is not due to the appear-
ance of asphyxiating conditions in 
the soil but is linked to an internally 
determined effect inherent in the 
genetic make-up of the species. This 
could also explain why the start and 
length of defoliation varies consider-
ably among individual trees and 
why even different large branches of 
the same tree do not shed their 
leaves according to the same 
tirneframe. 

Chapter nine includes a great deal 
of information on the growth of the 
tree. Growth is continuous through-
Out the year, except during the rainy 
season when the tree has no leaves. 
Considerable variations in growth 
and shape may be noted during the 
early years; the East African 
varieties record a better growth. 
Daily watering of young plants 
results in an increase in production 
well below that achieved with the 
Acac la seyal or the Acacia nubia, as 
if the Faidherbia plants were capa-
ble of drawing from non-irrigated 
soil almost all the water they can 
use. The growth rate of the taproot 
compared to that of the stalk 
supports this theory since it is three 
times higher in young plants of less 
than four years. The initial growth 
of the stalk, however, varies 
considerably depending on the 
texture and humidity of the soil, and 
five-year-old stalks can measure 
anything between 1.6 m and 45 m. 
On average, it may be said that in 
the early years the plant grows 
between 0.5 m and 0.7 m in average 
conditions and between I in and 
1.5 m in conditions that are 
favourable or very favourable. 

The root system is studied next. 
Nodulation occurs only with 
Bradyrhizobiuin stocks; it is limited 
by soil acidity, lack of phosphorus, 
drought and the presence of nitrogen 
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in the soil. A well inoculated plant 
weighs four times as much as a plant 
that is not inoculated. The small 
number and diameter of the lateral 
roots are positive factors for 
agroforestry groups. In addition, the 
roots are highly adaptable since, 
where the water table is not very 
deep, they can display negative 
geotropism and move up towards 
the surface to avoid suffocation. 

Sowing is the main method for 
reproducing the Faidherbia 
although the few attempts at pi-opa-
gation by cuttings have shown that 
this method would be possible, with 
a success rate of about 50%. Graft-
ing does not appear to have been 
widely used but it would probably 
yield results, especially in the 
species' marginal areas. On the 
other hand, suckering is very com-
mon and the orthotropy of the shoots 
(straight and vertical) should allow 
the development of propagation 
through long cuttings. Finally, the 
ongoing work at the Laboratory of 
Cytophysiology at the Dakar Faculty 
of Science has already led to the in 
vitro propagation of the Fidherbia 
albida and provides hope for the 
development of a technique for the 
successful micmpropagation of 
adult trees. 

Two long chapters are devoted to 
the role of Faidherbia in agriculture 
and livestock fanning. The benefi-
cial effects on agricultural produc-
tion are explained by characteristics 
that are relatively peculiar to 
Faidherbia (+) or common to all 
trees (*): 

• a more rugged landscape, leading 
to less evapotranspiration; 

• beneath the tree crown, increased 
soil humidity to a depth of 120 
cm; 

• sunlight beneath the canopy that 
remains quite strong during the 
crop-growing period; 

• improvement in many physical 
and chemical properties of the 
soil under the tree cover; 

• nitrogen-fixing bacterial activity 
(possibly, however, less impor-
tant than had been thought, on 
many trees, compared to the 

movement of minerals though 
the roots and their distribution in 
forest litter) 

* a higher relative humidity under 
the crown of the tree; 

* moderation of temperatures 
under the canopy; 

The pods and leaves make excel-
lent forage. However, there is a lack 
of copper, manganese and zinc in 
the pulp of the pods. Of the 
macroelements, there is an adequate 
amount of calcium, phosphorus 
(except in the pulp of the pods), 
magnesium (only in the leaves) and 
potassium. There is a significant 
deficiency of sodium in the fruits 
and the K/Na ratio is too high, as is 
the case with almost all tropical 
fodder; the same goes for the CaR 
ratio and, in the leaves and pod pulp, 
the Ca/Mg ratio. The real quantity of 
pods per tree is only in the range of 
10-20 kg of dry matter per tree per 
year, and the quantity of leaves is 
about the same as trees are almost 
always widely pruned; on unpruned 
trees production varies from 50 to 
150 kg per year. Besides its good 
quality, forage from the Faidherbia 
albida is available in the dry season 
when it is an essential complement 
to the poor herbaceous fodder, 
compensating for lack of protein, 
phosphorus and carotin. 

The wood is of little interest 
compared to the fodder and fertiliz-
ing effect. The Faidherbia has many 
different uses, one of which is in the 
preparation of medicines. 

One very detailed chapter 
recounts all that is known about 
cultivating the species and is accom-
panied by well documented case-
studies. While artificial regeneration 
methods are well developed, pro-
tecting natural regeneration often 
makes it possible to establish the 
required tree profile more economi-
cally and more rapidly in the field. 

The book ends with chapters on 
pests and parasites, genetic improve-
ment and the important role to be 
accorded to Faidherbia albida, 
which means informing rural people 
and giving legal protection to the 
assets created. Finally, mention is  

made of some of the research that 
remains to be done, one of the most 
promising areas being genetic 
improvement, which was started at 
the initiative of the international 
Board for Plant Genetic Resources 
and the United Nations Environment 
Programme and has been taken up 
by UN Food and Agricultural 
Organisation and the International 
Union of Forestry Research Organi-
sation. Comparative tests of origin 
and studies of enzyme systems will 
help to increase knowledge of 
genetic variability, its importance 
and organisation within the species. 
Better decisions may then be made 
about the improvement strategy to 
be developed. There could, for 
example, be some research into the 
establishment of lines in which 
defoliation is better controlled, 
which grow quickly, which are well-
formed, which fix a lot of nitrogen 
and which produce a large quantity 
of seed pods. 

Other areas of research would be 
useful to answer, for example, the 
following questions: 

Does carbon and nitrogen enrich-
ment entail an imbalance that 
might disturb the growth of 
certain plants - not the nitrogen-
hungry cereals but other plants, 
such as legumes? 
Is it not possible to learn from 
the farmers in the Haraghe 
highlands of Ethiopia and de-
velop a pruning system (time, 
extent, frequency) that would 
achieve the highest yield of seed 
pods, leaves and wood? 
What should be the optimal 
density of the Faidherbia albida 
depending on the climate, soil 
and associated crops? 
What is the relationship between 
water consumed and biomass 
produced? 
What is the forage value, taking 
into account ingestion and 
digestibility? 

Even for the specialist, this book 
is rewarding and is highly 
recommended. 
Reviewed by Michel Baumer, 
ICRAF, Nairobi 
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Prince Charles plants "wonder 
grass" in fight against soil erosion 

Great Britain's Prince Charles, who 
is well-known for his interest in 
conservation, visited Nigeria in 
March 1990 where he launched the 
British Couricil/Anambra Slate 
Project on Erosion Control, other -
wise known as "Project Vetiver". 

The Prince, who is vice-president 
of the British Council, was invited 
to popularise the campaign to plant 
Vetiver grass in Anambra, a 
relatively prosperous state in south-
east Nigeria which in the last ten 
years has become probably the area 
worst hit by soil erosion. Over 150 
people have died and damage to 
property amounts to nearly US $755 
million due to 530 erosion gullies 
which have appeared in 220 towns. 

Attempting to control the prob-
lem, the Nigerian Government in 
1986 created a national Task Force 
on Soil Erosion Control, made up of 
national soil scientists and engi-
neers. The task force initially med 
to halt the spread of the menace by 
building concrete embankments, but 
to no avail. 

Their next attempt was to try 
planting wild grasses and they 
identified twenty-seven species 
which were both fast growing and 
effective in preventing soil erosion. 
However, local people were reluc-
tarn to take up the idea because it 
seemed too simple to be tnie. 

Simultaneously, a visiting team of 
British scientists who were working 
independently also recommended 
the grass-planting option, apparently 
unaware of the efforts already made 
by their Nigerian colleagues in that 
direction. They recommended 
Vetiver which they knew to have 
been successful in controlling soil 
erosion in India. 

Vetiver nigritana is indigenous to 
north-eastern districts of Nigeria, 
along the Benue River flood plains. 
It has all the qualities needed to  

prevent soil erosion at the stage 
when the destructive gullies have 
not yet set in. Its long, strong roots 
grow deep and help to hold the soil 
in place, enabling the plant to 
survive harsh climatic conditions. It 
is fast growing and soon springs 
back to life after a fire. One World 
Bank official who watched the 
grass-planting project in India for 
thirty years declared Vetiver "the 
best known plant" for the job. 

The British Council joined forces 
with the Nigerian task force and 
now, thanks to the prestige brought 
to the project by Prince Charles' 
visit, the Veriver-planting campaign 
is on in real earnest. In a statement 
jointly issued by the Nigerian 
scientists and their British helpers, 
they said they expect Vetiver to have 
made a significant impact on the 
ecology of Anambra by October 
next year. 

Throughout the world, nine 
hundred million people have been 
affected by disasters in the last 
25 years. 

Disasters are the main killers 
in Africa. Drought, famine, 
environmental degradation, 
communicable diseases out-
breaks, wars and civil strife are 
the natural and man-made disas-
ters affecting African people. 

The World Health Organiza-
ton has opened apanafrican 
centre for disaster reduction to 
study and mitigate the effects of 
disasters through training, plan-
ning and management of any 
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Prince Charles 

Soil conservationist, Anthony 
Chigbo, who is both secretary and 
project engineer of the Nigerian task 
force, said that Prince Charles' visit 
had made all the difference. 

"We knew that grass-planting 
could work," he said. "But the 
problem had been to convince the 
average person. They believe that 
things are only good when they are 
costly." 
(Extracted from New African 
magazine, June 1990) 

health emergency in large 
populations. 

Disasters strike every day: to 
be prepared and save lives - act 
today. Contact: 

WORLD HEALTH 
ORGANIZATION 
Panafrican centre for 
emergency preparedness 
and response 
P.O. Box 3050, 
Addis Ababa, 
Ethiopia 
Tel: 002511 Tix: 21584 
Fax: 002511 513264 

Health For All When 
Disasters Strike 
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World Meteorological Organisations's 
Commission for Agricultural Meteorology - 
forthcoming report 

The World Meteorological Organi-
sation (WMO)'s Commission for 
Agncultural Meteorology aims to 
show non-specialists how to com-
bine data from different sources to 
Create realistic and practical guide-
lines for predicting and overcoming 
drought. 

The 150 page report, written by 12 
international agronomists and 
meteorologists, will examine the 
relalionship between climate, 
vegetation, soil types, land form 
and use. It aims to show field 
workers how to combine satellite, 
aerial and ground data to predict 
drought accurately and to indicate 
the most efficient means of over-
coming deserti fication. 

The report will be divided into 
three sections: the first concentrat-
ing on the assessment and monitor-
ing of drought, in particular agricul-
tural drought, which occurs when 
available moisture is less than the 
water requirement of crops. 

Case studies from several coun-
tries are used to examine the pros 
and cons of various methods used 
to predict the beginning and end of 
drought periods. The way cloud 
cover, radiation and air pressure 
affect evapotranspi ration rates is 
fully explained and instructions 
given for analysing this data, along 
with soil moisture content levels, to 
create an early warning indicator of 
the onset of drought spells. 

This section is to be concluded 
with practical recommendations for 
food crops and desert land vegeta-
tion suitable for and and semi-arid 
regions prone to drought, with 
suggestions for pulses, oil seeds and 
cereals that can be effectively 
grown in marginal areas of India. 

The second pall of the report will 
concentrate on practical agro- 

meteorological ways of combating 
drought. 

Hostile environmental conditions, 
including low, erratic rainfall, 
intense solar radiation, high winds 
and soils with inferior water infiltra-
tion capacity, result in low crop 
production. But by implementing 
cropping paUerns which take into 
account soil-type and rainfall 
variation, stable food production can 
be achieved through different crop 
seasons. 

Moreover, the adverse effects of 
reduced soil moisture due to inad-
equate rains can be overcome by 
planting alternative, more efficient 
crops, or by increasing the moisture 
storage capacity of soil through 
mulches, ferlilisers and water 
harvesting. 

The section concludes by explain-
ing how to create a computerized 
micro-climate model for use in 
agriculture and forestry. By cornbin-
ing data from satellite maps of 
crops, soil and morphology maps, 
evapotranspiration levels and land, it 
is possible to compute the water 
balance of a specific region. This 
regional data can then be applied to 
more localised areas by calculating 
in the rate of radiation exposure of a 
particular piece of land. 

The third section will concentrate 
on agrometeomlogical ways to 
combat desertification. Overgrazing, 
water and wind erosion, urbaniza-
tion and industrialization mean that 
hundreds of acres of amble land are 
lost each year. Although some of 
this land is irretrievable, much of it 
can be reclaimed. 

Quantitative analysis of the size 
of the area, number of people using 
the land and the vegetation cover 
can be combined to set controlled 
grazing levels. 

Alternatively, threatened regions 
can be irrigated - though this is 
expensive and sometimes leads to 
salinization of the soil - or replanted 
with alternative vegetation, depend-
ing on the soil and land type and 
meteorological conditions. 
The final report was due to be 
completed in June 1990. 

Nomadic 
Peoples Journal 
Seeks Papers 
Nomadic Peoples Journal is to he 
relaunched before the end of 1990 
and will become a twice yearly 
publication. 

New editor, Mr Anders Hjort af 
Orns, who is also director of the 
Nordiska afrikainstitutet in 
Sweden, said that his ambition is 
to establish Nomadic Peoples as a 
dynamic publication, well 
anchored in the research 
community. 

MrafOmas also plans to make 
the magazine more attractive, 
although the basic policy will 
remain unchanged. The forth-
coming triple issue (nos. 25-27) is 
thematic, dealing with pastoralists 
and the state, with OrM. A. 
Mohamed Salih as guest editor. 
This issue will be distributed to 
subscribers before the end of the 
year. 

Mr af Omis took over the editor -
ship mid-year from Prof. Salzman 
of McGill University, Montréal, 
Canada. 
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A Survey on Training Needs in Semi-Arid Areas 

Table 1: Source of Seedlings 

Kitui Machakos Embu Meru Total % 

Individual or 
group nursery* 6 10 8 4 28 52.8 
FD nursery 1 6 8 9 24 45.3 
MoA nursery 2 2 2 1 7 13.2 
Projects 4 6 1 0 11 20.8 
Private nursery 0 2 4 0 6 11.3 
Chief's nursery 0 0 1 1 2 3.8 
Other nurseries 1 3 2 0 6 11.3 
Wild plants 0 2 2 1 5 9.4 
* Nurseries owned or operated by interviewee either individually or in a 

group 

Naoto Noda 
Silviculture/Training Expert 
Kenya/Japan: Social Forestry 
Training Project 
Japan International Co-operation 
Agency 

Background 
The Kenya/Japan Social Forestry 
Training Project (SFFP) started in 
November 1987 after the prepara-
tory phase of two years, in co-
operation with the Kenya Forestry 
Research Institute (KEFRI) and the 
Japan International Co-operation 
Agency (JICA). SFTP aims to 
promote social forestry in Kenya, 
especially in its semi-arid areas. It 
consists of two sub-projects, 
namely, the Pilot Forest Scheme 
which carries out plantation trials 
and extension activities in Kitui 
District, and the Training project 
which offers training services in 
social forestry at both Muguga 
National and Kitui Regional Train-
ing Centres. 

At the Kitui Centre in particular, 
target groups for training are field 
level extension staff, local commu-
nity leaders and leading farmers in 
the semi-arid areas of Kitui, 
Machakos, Embu and Meru Dis-
tricts of Eastern Province. The 
Muguga Centre's target groups are 
mainly senior government field 
officers at the national level. 

In August 1988, SFTP carried 
out a survey on training needs in 
the above four districts. The purpose 
was to obtain information on the 
actual situation of rural tree plant-
ing, its outstanding problems and 
local needs, on which the basis of 
the training courses would be 
designed. 

Survey Method 
The surveys were undertaken in the 
following manner: 
1 The District Forest Officer (DFO) 
in each of the four districts and two 

on-going projects in the area were 
asked to select about five persons 
from the extension staff and ten 
persons from the "grass-roots level" 
leaders. 
2 The people selected were inter-
viewed by a team of KEFRI staff 
and JICA experts using two ques-
tionnaires prepared for extension 
staff and "grass-roots level" people 
respectively. 

Through field visits made during 
this survey, a total of 45 extension 
staff from the Forest Department 
(FD), the Ministry of Agriculture 
(M0A) and non-governmental 
organisations (NGOs) were inter -
viewed as the trainers group. Fifty-
three local leaders and farmers were 
also interviewed as the trainees 
group. 

Findings and 
Recommendations 
About two thirds of the extension 
staff interviewed were not satisfied 
with the tree planting activities in 
the areas under their responsibility. 
Those who answered "satisfied" 
were still endeavouring to see 
further improvement. All the exten-
sion staff thought that it was essen-
tial to give proper training to 
farmers in their localities as such 
training would facilitate the farmers' 
activities in the field. The extension 

staff also requested that training 
courses be implemented for 
themselves to upgrade their own 
capacity. 

Besides the Forest Department 
extension staff, other extension staff 
belonging to different ministries and 
NGOs were included among the 
target groups of the training course. 
In particular the number of M0A 
extension staff was much larger than 
that of Forest Department staff and 
the former seemed much closer to 
the "grass-roots level". However, 
usually agriculture staff had not 
received specific training in tree 
planting and/or tree seedlings 
production. 

Among the extension staff as a 
whole, two different groups were 
identified according to their techni-
cal backgrounds and their level of 
understanding, i.e. the intermediate 
level extension staff (divisional 
level) and the field technical assist-
ant level (location and sub-location 
level) employed locally. Therefore, 
the training courses for extension 
staff should be organised in two 
separate courses to suit their 
respective levels. 

Out of 53 people interviewed at 
the "grass roots level" 51 had 
planted trees and all of them were 
willing to plant more in the future. 
Table 1 shows that more than half of 
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the people had raised tree seedlings 
in their small-scale nurseries (see 
"individual or group nuxery"). 

People's motivation towards tree 
planting seemed very high. The 
obstacles to tree planting mentioned 
by them were shortage of nearby 
nurseries and lack of technical 
guidance. Table 2 shows that only 
the pitting technique had been well 
practiced and other techniques had 
not. Establishment method and 
operation techniques of small-scale 
nurseries as well as planting and 
tending techniques would be essen-
tial subjects of the training courses. 

People tended to prefer fast-
growing species such as Grevillea 
robusta, regardless of climate and 
other conditions in their respective 
areas. Selection and introduction of 
tree species adaptable to different 
local conditions and related training 
would be required in the future. 

Trees were mostly used as the 
source of energy in semi-arid areas, 
not only for local peoples' daily 
use, but also to generate income 
through the sale of firewood and 
charcoal to urban areas and high-
potential farming areas where only 
cash crops were being cultivated. In 
this regard, improvement of fuel-
saving stoves (see Table 3), char-
coal-making methods and the 
maiketing system were considered 
as possible topics of training. 

More than 90% of the farmers 
interviewed were facing or had 
faced soil erosion problems on their 
lands and most of them had already 
applied some improvement meas-
ures (Table 4). Bench terracing 
especially was well known and 
practiced. However, use of trees for 
maintaining soil fertility and stabil-
ity could further be promoted 
through training. 

The usefulness of trees as fodder 
and green manure - which is a 
rather common purpose of 
agroforestry - was not well known 
among farmers and should be 
included in future training courses. 

Among other forestry-related 
activities, grazing and bee-keeping 

Table 2: Techniques Practiced in Planting  

Organisation 	Kitui 	Machakos Embu Meru Total 

Pitting 	8 	20 12 10 50 943 
Watering 	1 	1 0 3 5 9.4 
Micro-caichment 	2 	0 0 0 2 3.8 
Mulching 	0 	1 0 0 1 1.9 
Fertillzing* 	5 	2 2 3 12 22.6 

* Including manure and chemical fertilizer 

Tabk 3. Type of Cooking Stove Being Used 

Type 	 Kitui Machakos Embu 	Meru Total 	% 

Improved stove 	2 	6 	5 	2 	15 	28.3 
Traditional 
Three stones 	6 	15 	7 	10 	38 	71.7 

Table 4: Measures Taken To Prevent Soil Erosion 

Kitui Macbakos Embu Meru Total % 

Bench terrace 7 iS 6 5 36 67.9 
Grass strip 3 1 10 6 20 37.7 
Cut-off drain 2 3 5 6 16 30.2 
Tree planting 3 1 1 3 8 15.1 
Windbreak 0 0 2 0 2 3.8 	I 

Table 5: Number of Livestock-Holders and Bee-Keepers 

Kitni Machakos Embu Meru Total % 

Catfle 7 17 II 12 47 88.7 
Goats 6 15 8 10 39 73.6 
Sheep 2 12 3 6 23 43.4 
Bees 5 7 7 6 25 47.2 

Table 6 	Suitable Language for Training 

Language 	Kitul 	Machakos Embu Meru Total % 

English 	 5 	9 8 7 29 54.7 
Kiswahili 	 8 	19 7 11 45 84.9 
Local lang uages* 	6 	16 12 12 46 86.6 

* Includes Kimeru, Kikuyu, Kiembu, Buran and Kamba. There are also some 
other languages of small groups in the area. 
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were very important, or even indis-
pensable, to the subsistence of the 
people in the semi-arid areas (Table 
5). Ills recommended that these be 
included as training subjects in 
combination with tree planting 
activities. 

Almost all the "grass roots level" 
people interviewed were willing to 
receive training on tree planting and 
related activities. Adequate duration 
suggested by interviewees was two 
to four weeks. 

Schools could be considered as 
bases of extension activities and 
sources of tree seedlings for sur-
rounding areas. School teachers 
would be given training and, in View 
of their higher educational and 
understanding level, a special course 
may be designed for them. 

In the courses to be held at Kiwi, 
onented for the extension staff and  

local community 1  practical 
knowledge and techniques rather 
than theoretical ones should be 
taught systematically. Table 6 
indicates that use of Kiswahili or 
other relevant local languages would 
be required especially in the courses 
for the assistant extension staff and 
"grass-roots level". 

In view of the high concern and 
motivation expressed by the local 
community through this survey, it 
was felt that a package of techniques 
on tree seedlings production, plant-
ing, tending and harvesting in semi-
arid areas, practicable by the rural 
people, should be developed as a 
matter of urgency. 

Furthermore, considenng the 
important roles in farming and tree 
planting played by housewives in 
the rural area, their activities and 
participation should further be  

encouraged. However, housewives 
are usually occupied not only with 
fanning but also other household 
chores, especially with taking care 
of their small children. They find it 
difficult to leave aside their family 
responsibilities for a certain period 
to attend the training courses. 
Therefore, a special approach to 
them, either through training courses 
in the field or through extension 
activities by trained woiters, also 
needs to be considered. 

Matenal support as well as 
technical assistance to the extension 
workers and small-scale tree 
nurseries being operated by woni-
en's groups, other institutions and 
individuals will easily enable them 
to promote rural tree planting 
activities. 

A training manual prepared by 
the group is due to be available in 
early 1991. 

--- 

Training Course in Kitul 
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News of Interest 

Field Research 
Proposals 
Invited in 
Development 
Anthropology 

International 
Course on the 
Design of 
Community 
Forestry  

Ecology and 
Society in the 
History of the 
African Sahel 
and Savannah 

The Center for Field Research 
(CFR) has made funding for applied 
anthropology projects a pnonty in 
1991 and 1992. Proposals that 
address the social and economic 
causes of environmental destruction 
are particularly welcome. 

Field grants are derived from 
funds contributed by volunteer 
participants who are members of 
Earthwatch and join the research 
team in the field. These volunteers 
are qualified nonspecialists, re-
cruited and screened acconling to 
the needs of the team they are 
assisting. 

To date, CFR has supported 1,265 
research expeditions worldwide. 
Grants range from $16,000 to 
$150,000. Preliminary proposals are 
accepted and reviewed all year 
round and should be submitted one 
year in advance of anticipated field 
dates 

CFR is a private, non-profit 
organisation established in 1971 to 
promote significant scholarship and 
to improve communication between 
scholars and public through partici-
pant funding. 

For more infonnation and to 
discuss your research goals and their 
appropriateness for Earthwatch 
funding, please contact Catherine 
Schiager, CFR. Program Officer, 680 
Mt Aubun Street, Watertown, MA, 
02172 USA. Tel: (617) 926-8200. 
FAX: (617) 926-8532. 

A fourth international course on the 
design of community forestry 
programmes will be organised at 
Wageningen in the Netherlands in 
September-December 1991 by the 
International Agricultural Centre 
(LAC). 

Community forestry, or tree 
growing by local people, is one of 
the most promising production 
strategies to counter the threatening 
consequenees of increasing envi-
ronmental degradation. There is 
growing international awareness of 
the need for a more sustainable use 
of land and natural resources, in 
particular, for the rural poor who 
are confronted with scarcities of 
fertile land, food, fodder and wood. 

The aim of the Wageningen 
course will be to give participants 
the necessary knowledge, skills and 
motivation to encourage and 
support the active participation of 
rural populations in community 
forestry programmes. It will further 
help to strengthen national capaci-
ties to design, implement and 
evaluate community foresuy 
activities within the framework of 
rural development. 

The course is designed for 
programme officers who are 
engaged in policy formulation orin 
the design, management and 
evaluation of rural development 
programmes. Application by 
women is strongly recommended. 

Those interested should write to: 
the Director of the International 
Agricultural Centre, P0 Box 88, 
6700 AB Wageningen, The Nether-
lands. Completed application fonris 
must be returned before 10 June 
1991. 

An international workshop on 
Ecology and Society in the History 
of the African Sahel and Savannah 
will be held in Nigeria in September 
1991, 

The aim of the workshop is to 
study, explain, interpret and estab-
lish the ecological history of the 
Sahel and S - -'annah regions of West 
and Central Africa, in relation to the 
historical transformation of the 
societies of the regions. 

It is hoped that the workshop will 
bring together scholars and experts 
from all parts of the world who have 
been working on, or associated with, 
the study of the climatic and eco-
logical changes which have been 
taking place in the region. Ecology 
is used here to refer to the 
multiplicity of features that consti-
tutethenaturalhabitatofman -  
includir.g vegetation, flora and 
fauna, mineral and other resources, 
etc. 

The workshop is being organised 
by the Depariment of History, 
Ahmadu Bello University, Zaria, 
Nigeria, in conjunction with the 
Depamnent of History, University 
of Maiduguri, Nigeria and the 
Département d 'Histoire, Universit 
de Niamey. Niger. 

Those interested in participating 
should write to: The Secretary, 
Organising Committee for Ecology 
and Society in the History of the 
African Saliel and Savannah, De-
partment of History, Abmadu Bello 
University, Zaiia, Nigeria. 
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