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Mission Objectjves

The objective of the mission was to review the current anti
desertification programmes and projects in Morocco including
field visits to pilot projects on sand dune stabilization and
afforestation. The second objective was to hold preliminary
discussions' with Government officials on the possibility of
Morocco hosting a workshop/study tour for experts from nine CILSS
and six IGADD member States to be held in the third quarter of

p 1991. ,

This report consists of two parts; part I deals with the general
discussions on various aspects of desertification control
including a field visit to Kenitra Province. Part II contains
suggested recommendations to the Govt. of Morocco including
reflections on the proposed study tour/workshop for CILSS and
IGADD member States .

•
DIFFICULTIES ENCOUNTERED

i did not encounter any major difficulties on this mission.
The time spent on the mission (8-14 April i.e. five working days)
was considered by the Government officials to be too short.
Initially, this mission had been scheduled for ten working days
but owing to circumstances beyond my control, it had to be
shortened. Due to the shortage of time, it was not feasible to
undertake a field trip to the southern provinces which border the
d~sert. I was also informed that sand dunes, both coastal and
continental, were more extensive in the southern then in the
northern provinces.

VISIT TO DEPARTMENT OF FORESTS AND WATER

1. I ~as officially welcomed to the Department, of Forests and
Water in the Ministry of Agriculture, by the Chief of the
Division Mr. Hissem Lahoucine. After a preliminary briefing
about the purpose of my visit, Mr. Lahoucine accorded me a warm
welcome and wished me a pleasant and fruitful stay in the Kingdom
of Morocco. He suggested that, because of the many activities he
was involved in that week, Messrs Askarn Omar and Omerane
Abdesslam who are the Chiefs of Soil Conservation and
Afforestation departments respectively, would prepare a programme
of work for my visit, and would see to the implementation of that
programme.

Plan of action to combat desertification in Morocco

2 . Backin 1984
desertification in
Jul y. However,
desertification

Morocco presented a paper on the control of
Morocco at the COMIDES meeting in Dakar, 17-27
a report on the plan of action to combat

in Morocco was prepared in 1986 by three
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consultants, namely Messrs J.E. Poupon (Chief of the Mission),
O.M'Hirit (Professor of sylviculture and M.Elaichouni Water
engineer and Director of Water and Forests. (see paragraph 15
for details). I was informed by Mr. Askarn Omar that a copy of
the Report had been submitted to United Nations Environment
Programme. Mr. Omar also pointed out that the Department of
Environment is actually based in the Ministry of Home Affairs so
that UNEP's focal point in Morocco is in that ministry rather
than the Ministry of Agriculture. I will now discuss some
aspects of desertification control and related programmes in
Morocco. I am indebted to Messrs Askarn Omar for this
information.

3. The total area of the Kingdom of Morocco is 710,850 km2 of
w~ich 62% constitutes desertified land, 16% arid, 15% semi-arid
ana an equivalent of 7% as subhumid and humid zones. The semi
ar~'i;d a,reas receive about 300 mm rainfall per year whi le the arid
zones. receive about 100 mm/annum. The national vegetation follow
t ae cl,f'rrratic zones; the desertified and arid zones consist of
scattered vegetation. The semi-arid zones are dominated by
herbaceous species and dwarf trees, while the sub-humid zone is
characterized by natural vegetation of trees as well as permanent
prairies or meadows. The forested area is about (8.97) million
ha. of which 500,000 ha consist of artificially planted forests.

The dominant tree species and the area occupied in the
country are as follows:

Quercus Ilex
Tetr~clinis articulata
Argania spinosa
Quercus suber
Juniperus sp.
Cedrus atlantica
Acaci~s sahariens

1,400,000 ha.
690,000 ha.
828,000 ha.
350,000 ha.
326,000 ha.
132,000 ha.
1,050,000 ha.

4. The population of Morocco is approximately 22 million
inhabitants ~f whom 57% are rural. Eight percent of the rural
population obtain their livelihood from agriculture. The mean
annual growth rate of the country is about 2.6% while that in the
rural areas is t.4%. The lower rate of population growth in the
rural areas in mainly due to mass exodus of the population to the
urban centres: Agricultural land is about 7.9 million ha. of
which 0.76 million ha are irrigated.

"io'
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5. Irrjgated lands constitute 45% the total agricultural lands
and contribute at least 60% to the total agricultural export
earnings. The 7.9 million ha (out of which 0.76 mill. ha. are
irrigated) represented the useful agricultural land of the
country. The pastures occupy about 21 mi ha. and the forest
(including feafforested area) occupy 9.4 mill. ha. The forests
and grasslands are meant to protect and preserve the land from
soi 1 loss.

6. Some of the factors which contribute to the desertification
in Morocco include the following:

(i),
. ( i i)

( iii)

(iv)

high annual and inter-annual variability in climate
including torrential rains;
fragility and empoverishment of the soil due to over
utilization;
la~d degradation arising from removal of vegetation by
man;
high rural population.

In the agricultural ecosystems the process
desertification is enhanced by (i) poor farming methods,
salinization due to poor drainage, resulting in the rise of
water to the surface - especially in irrigated systems.

of
( i i)
salt

In the pastoral system, desertification results
graz ing due 1arge stock numbers. For forest
desertification stems from uncontrolled collection of
the population neighbouring the forests.

from over
ecosystems

fuelwood by

7. Productive cultural land has become a scarce commodity in
the country. This has resulted in pressure on forested and
grassland areas. Recent studies have revealed that nearly
180,000 ha. of grassland areas have disappeared since 1950 to
pave way for agricultural farms. Estimates also suggest that
6,000 ha , of forests are cleared annually in preparation for
agricultural land in the Provinces of Al Hoceima, Azizal, Agadir
and Taxa.

8. Fuelwood consumption is similar to activities of pastoralism
in the sense that both take away from the ecosystem more than the
productive capacity of the ecosystem. It has been estimated that
nearly 10 million m3 of fuelwood are annually taken away from
forests.

9. The grazing lands are diminishing year by year due to (i)
their conversion into agricultural lands for cereal production
(ii·) over-grazing and (iii) fires. It has been estimated that
20,000 to 80,000 ha of grassland are converted to cultivation
annually, ~while fires destroy about 2,700 ha. per year of
forests.
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10. Soil erosion by water threatens almost the entire of
Morocco. Out of 23 million ha of farming and pasture land nearly
12.5 million ha are at risk of being eroded. Approximately two
thirds of the farming land require urgent interventions to
prevent soil loss. The transport of silt downstream into dams
and reservoirs has become so serious that the water holding
capacity'of these dams is being reduced by 50-60 mill cu metres
per annum. In other words, an irrigation potential of
approximately 5000-6000 ha!year is lost. In the southern region
of the country, siltation is one of the main manifestations of
desertification in that many reservoirs are silted only after a
shor-t perio"l:J of 10-15 years.

1~.· The problem of salinization is common to almost all large
scale irrigation sc~emes. Recent studies show that 37,000 ha out
of 414,000 h~ are affected by salinization or alkalinisation. In
the ouar zaz at.e and Errach i d i a provi nces alone, it has been
estimated that 22,000 ha of irrigated lands and 5 million ha of
pasture are sal~nized.

12. Some of the social-economic
desertification include:

impacts arising from

(i) the reduction in vegetation cover resulting in a
decline in woodfuel and fodder,

(ii) soil erosion resulting in loss of top soil and soil
fertility with a concomitant reduction in crop yields.
This forces farmers to look for new farming lands
elsewhere,

(iii) siltation of dams and reservoirs which hamper socio
economic developments.

Combating desertification

Legislations

12. Combating desertification in the country is shared by a
numbel- of Govt. departments. The objectives of desertification
control were initially laid down in the forests eXPloitation and
conservation act of October 1917- which was amended in 1960.
There are other legislations pertaining to soil conservation,
protection of nature and environmental conservation, as well as
conservation of specific plant species. In 1976, a legislation
was passed relating to the participation of the public in the
development of forest economy.

13. In 1970 the National Plan of Action for afforestation was
adopted in collaboration with FAa. It was envisaged that 66,000
ha of land would be afforested by the year 2000. The target

•
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There are 93 tree nurseries scattered all
the Provincial level the Governor of the
afforestation activities with other

Affairs and Public Works.

14. Problems associated with soil erosion and the management of
water resources have led to the integration of programme
activities with a view of protecting against uphill erosion and

.p the safeguarding of the hydro-agricultural works downhi 11.
,., .

15. In e..1986, the National
desertification was undertaken.
summarized below:

•

Action to combat
of this plan are

Plan of
The details

regrouping
in pastoral

~1i) The report contains the contributions of the following
works:
- three reports by FAO consultants,
- five regional studies carried out by forest

engineers,
eight reports by the members of the Interministerial

committee on Desertification Control.

(ii) Previously, the problem of desertification control had
been undertaken within the context of afforestation.
This view was however, altered in order to embrace
other interested departments resulting in the formation
of a mUlti-disciplinary committee under the leadership
of the Ministry of Agriculture and Agricultural
Reforms. The committee was mandated to formulate the
national plan of action to combat
desertification. (NPACD)

(iii) The NPACD consists of chapters on the physical
environment, production systems and demography,
utilization of natural resources, actions undertaken,
constraints and their consequences, elements of NPACD
and the summary of elements of the NPACD. The major
elements of the strategy are summarized below:

(a) Coordination of participants in desertification
control: Establishment of a permanent committee on
desertification control which would be in-charge of
pOlicies on water management throughout the country.
(b) Pastoralism

Creation of a national committee,
different organisations participating
research.
Reinforcement of research on pastoralism and the
use of the results arising therefrom.
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Unification of the administration in-charge of
pastoralism and the reinforcement of this
relationship with the State society or pastoral
agency at the regional level.

(c) Agriculture:
Mobilization and utilization of water resources
including the combating of water pollution.
Reinforcement of small and medium water dams and
their relations with irrigation schemes.
creation of a centre specialized in the
utilization of biomass energy as well as
reinforcement and coordination of the already
existing ones-Forestry Research Centre and Centre
·for Renewable Energy.
~ehabilitation of palms.
study on drought and how to lessen its effects .

(d) Legislative Authority:
'Enactment of laws on such issue as pastoralism,
supply of fuelwood, inspection of clearing at the
end of harvesting in the pastoral zones,
organisation and rationalization of existing
forests, conservation of water improvement of
rural community resources, management of water for
irrigation purposes, biomass energy, forage
production, afforestation programmes, etc.

(e) Soil and water conservation
Intergration of activities on water and soil
conservation in all the programmes with emphasis
on areas prone to drought particularly in the
rural areas.

VISIT TO UNDP AND FAO OFFICES

16. I made a visit to UNDP office and held discussions with Ms.
Gawaher Atif, Deputy Res. Rep. (Ms. Atif is responsible for
environmental matters). Also present was Mr. Abdelhai Bouzoubaa,
Programme Officer in-charge of the ECA affairs. I informed them
about my mission objectives to Morocco and also reviewed my
discussions with the Government officials.

17. Regarding the possibility of holding a study tour training
workshop, I was assured that UNDP would be happy to assist as
much as possible. Because the programme document had not been
prepared, we agreed that it would be important to make a visit to
those sites which would be used by the participants in the
envisaged workshop. It was also felt that FAO participation, and
especially in the field of afforestation, would be desirable.
Arrangements were made for me to visit the FAO office. I spoke
to a Mr. Hicham El Hage, Director of Operations of WPF
concerning my mission to Rabat and the possible participation of
FAO in a study tour training workshop for nine CILSS and six
IGADD specialists in desertification control matters. It is
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programmed that the study tour training workshop should take
place in September 1991. I was assured that FAO would be keen to
participate in the study tour/workshop and especially in the
areas of soil conservation as well as afforestation including
sand dune stabilization. We also agreed that selection of sites
for the study tour component of the programme should be done
early to enable those involved in the execution of the activity
to plan accordingly.

VISIT TO DEPARTMENT OF RANGE MANAGEMENT

18. I held discussions with Mr. El Gharbaoui
Director of Animam Production. In response to
questions I put to him, he had the following to say:

'(9.. Past;ralists are not really responsible for desertification
in the countrr. What had happened in Morocco is that development
of arable land had been done without due consideration of the
interests of the pastoralists. The latter have been pushed to
the more arid lands. He maintained that forests, arable lands and
rangelands should.have been developed so that they could be used
either for grazing or production of livestock food. Forests
should be used for grazing animals and that arable lands should
be used for production of forage and other crops (sugar cane,
sunflower) whose products can be used for feeding the livestock.
Some of the fertile arable lands should also be used for
fattening the animals which previously would have been grazed on
range lands. This balance is essential if we have to avoid the
encroachment of deserts on arable land. Mr. Abdelouahed added
that the total number of animals country wide had not increased
markedly. However, because of production of specialized crops on
the arable land, the number of animals in range lands had
increased sUbstantially resulting in overgrazing. There was a
time when molasses, a product of the sugar-cane industry, used to
be exported. Today less and less molasses are being exported.

20. The Government is at the moment trying to maintain the
status quo in these drought stricken areas. Attempts have been
made to plant xerophytic plant species-mainly Atriplex and
Artemisia to reduce soil erosion in these areas. The grazing
lands are used communally, however, the livestock are owned
individually. In addition, the government has adopted other
measures to reduce degradation of the rangelands. Some of the
measures include:

(a) introduction of rotational grazing;
(b) planting of shrubs and herbs;
(c) organization of pastoralists into

societies.
cooperative
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Although the planting of shrubs and other activities is
undertaken by the Govt., the pastoralists pay a small fee for
these services. Other plant species which the Govt. has included
in its planting programme include Acacias, Medicago, Trifolium
etc.

21. The Govt. has also established a centre for production of
rangeland plant material. This centre ensures continuity in the

P multiplication and production of the material as well as
evaluation of the adaptability of the material to various
ecological habitats. In addition, the centre serves as a gene
bank for the arid plant material. Finally, this centre also
maintains a collection of materials for species from other
countries. For example, some of the genetic material at the
centre incl~de the following-accessions:

Gramineae

Agropyron
Dactylis
Festuca
Oryzopsis

Leguminosea

Lotus
Medicago
Trifolium
Vicia

Morocco

2
47
13
24

12
246

17
2

Algeria - Tunisia

3

9

19
2

Foreign countries

16
4
3
2

2
24

3
1

22. The initial evaluation studies on materials acquired from
external sources is normally carried out to assess its vigour,
productivity, maturity and resistance to frost, drought and other
extreme environmental conditions. Some Species (e.g. lucerne)
are multiplied annually at the centre to ascertain its viability.
Leaf or shoot production of Atriplex lentiformis which was
introduced at the Centre from America has also been extensively
stUdied.

23. In addition, characterization of chromosome numbers through
electrophoretic ~nalyses is carried out by the Institute of
Agronomy at Vete~inary School Hassan II Rabat. Harvesting
techniques are also being developed locally for the selected
cultivors. Some of the major plant species which are produced at
the centre on a regular basis include the following:
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Grasses:

Agropyron
Dactylis
Ehrharta
Lolium
Oryzopsis
Phalaris
Eragrostis

elongatum
glomerata
calycina
rigidum
milicea
tuberosa
Curyula

Several legume speciJs: (Medicago including ~ littoral is, M.
polymorpha, ~ rugosa, ~ Sativa etc), Trifolium subterraneum and
yicTa dasycarpa .

• Several species of Atriplex, including ~ canescens, ~
corrugata, ~. halimus, ~ lentiformis, ~ polycarpa, etc.

24. Sdasonal fires are rare in rangelands because of low
accumulation of litter. However, forest fires are common because
of the abundance of litter. Again winds are not very strong in
the rangelands.

~5. The Govt. has been monitoring the changes which are
occurring on rangelands including counting the animal species
numbers as well as assessment of abundance and vegetation types.
As pointed out earlier the germplasm of the several species is
being multiplied at the Centre. The Govt. has also been
assisting the pastoralists in improvement of the quality of their
animals by providi~g medicines to control the various types of
animal diseases. Although some breeding work is going on, the
Govt. has had to ensure that the maintenance of the indigenous
breeds continues so that it can be used at a later stage. Mr.
Abdelouahed cited a specific case along the boarder between
Algeria and Morocco where the inhabitants prefer the Algerian
highbred goats to the Moroccan native ones. The Govt. does not
want to completely lose the native stock in favour of the
Algerian breed because extinction is irreversible. Finally, Mr.
Abdelouahed suggested that it would have been most fruitful if
arrangements had been made for me to visit Ouarzazate area in
order to familiarize myself fully with the ongoing activities in
the rangelands as well as coastal sand dune stabilization.

FIELD VISIT

.26. The purpose of the field visit was to review field projects
on afforestation and sand dune fixation in Kenitra Province
situated north of Rabat Province. Kenitra receives about 600 mm
rainfall per annum; the provinces to the north (e.g. Tangier)
receive about 900 mm while those situated southward receive 400
mm. In other words rainfall decreases southwards.
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27. We left Rabat about 0900 hr and returned at about 1530 hr.
We paid a courtesy call on the Provincial forestry officer at the
offices of Kenitra forestry services before proceeding to Oulad
Abdallah in Menasra region. This village is over 72 km from
Rabat. I had two guides, Messrs Bouchafra Abdeslam and Abouamar
Mustapha.

28. On our way to Kenitra I was particularly impressed with
P extensive afforestation along both sides of the highway. Three

tree species have been used, namely Eucalyptus, Pinus and
Cupressus. The area between Kenitra town and the Oulad Abdellah
located on tha Atlantic sea coast is a farming area. I saw
horses which have been trained to pull the plough. Indeed most
farmers were in the process of reploughing their fields. The
main crops grown in the area are beans, wheat and vegetables.
Other animals seen in the area included livestock mainly cattle,
sheep~ana ~onkeys.

29. The sand dunes at this village are moderate. A fence
measuring about 8km long has been errected to form a barrier to
the migrating sand dunes. The poles of the fence are about 2m
high and 85cm apart. Branches of trees have been interwoven into
the fence as if one was making a basket; this was referred to as
"acordon vert" by my assistants. This barrier prevents the sand
dunes from moving further inland. In January 1990 Acacia
seedlings were planted behind the fence but none survived because
of unavailability of moisture. Behind the Acacia planted field
is an extensive Eucalyptus forest.

30. I wished to know who does the fencing and was told that two
procedures had evolved on how this should be done. In one
instance it is the Govt. officers with the support of local
people (casual labourers) who do the fencing. Owing to the
problem of having to carry a lot of cash around, the Govt. had in
recent years introduced the tender system so that the lowest"
bidder gets the job of constructing the fences in accordance with
the laid down procedures. As expected, mechanical stabilization
preceeds biological fixation.

31. We then drove to another site within Menasra area called
Chlimat. The sand dune stabilization procedure is identical to
the one described earlier. At this site, Acacia cyanophylla
which was planted two years ago was doing well. Phenologically
(i.e. the leaves of this species resemble those of Eucalyptus).
Like Eucalyptus h cyanophylla was introduced into the country
from Australia. This is the most conspicuous leguminous species
in this part of the Province. A shrub that resembles Casuarine
known as Retama had been grown on hilly sides.
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32. We returned to the Kenitra Forestry office and picked up a
Mr. El Bakouri Al i who took us round the Sidi Yahia region. We
visited a nursery where we saw seedlings of Casuarina,
Eucalyptus, Cupressus and Acacia. The nursery is irrigated; it
is 100-150 km in perimeter. On our way from the nursery we
stopped sev'era 1 times to vi ew both mature and young Euca 1yptus
seedl ings. The major species being grown include: a..
camuldulensjs, ~ grandjs and ~ sideroxvlon. The latter has a

P black steam which does not enlarge markedly in diameter. The
nursery is on a 6ha plot; it produces about 6,000,000 seedlings
per year - mainly Eucalyptus. It is also used for the production
of forage through irrigation.

33. I We visited another site where bull-dosers were being used to
up-root old Eucalyptus trees in order to plant young ones.
Eucalyptus live for about fifty years where as the Acacia
discussed in paragraph 31 live for about ten years. Old
Eucalyptus trees have been shown to be less productive and hence
the need for their replacement. This is one country where
Eucalyptus forests are used and managed on a sustainable basis.

Water harnessing

34. In 1989 there were 35 large dams in the country, and another
one under construction. Total capacity of the dams is estimated
at 10 milliards m3. The dams are used for irrigation purposes as
wjll as the generation of hydroelectricity. The first dam was
built in 1929 in El Jadida Province. Its main function is for
the production of energy. Since then some 34 dams have been
built all over th~ country. These dams are relatively large; the
largest with a volume capacity of 53 million m3 (built in 1981)
and the smallest with a volume capacity of 10,000 m3 (built in
1929). There are also numerous small dams scattered allover the
country. The policy of the Government has been to construct one
large and 100 small dams per year until the year 2000. As
pointed out earlier, more than 20 dams are used for production of
energy. As a result of high dependance on hydropower, the
dependence on fuelwood is markedly low. I saw no evidence of
fuelwood scarcity in Kenitra Province while on this mission.
However, according'to Mr. Askarn, fuelwood is critical in rural
areas, especially in the southern provinces and in mountainous
areas. The country's fuelwood demand is approximately 10 million
m3 per annum. However, only 3 millin m3 is produced annually
leaving a deficit of 7 million m3.

VISIT TO THE OFFICE OF CHIEF OF DIVISION FOR COOPERATION
IN THE MINISTRY OF AGRICULTURE AND LANDS

35. I paid a courtesy call on Mrs. Bencheikh, the Chief of
Division of Cooperation in the Ministry of Agriculture and Lands.
We exchanged vi~ws on environmental issues affecting the country
particularly de se r t t t i ce t t on . On the question of a training
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workshop on desertification control for participants from the
CILSS and IGADD countries, Mrs. Bencheikh felt that arrangements
for it should commence late this year to give the Moroccan
experts who will be participating enough time to prepare for it.
She also f~lt that it would be desirable to have as many Moroccan
experts participating rather than importing outsiders to organize
the course. She suggested that a draft programme be made
available to her ministry in the middle of this year followed by
a visit by an ECA staff towards the end of the year for
finalizing the formalities as well as making visits to the sites
to be used for the study tour/training workshop.

36. I then thanked the Govt. of Morocco through her for the
invitation to visit the country, and for the assistance that I
had~received from the Ministry. In particular I was grateful for
the organization of a field trip to Kenitra Province to observe
afforestation programmes as well as sand dune fixation
activities.

COMMENTS BY REGIONAL ADVISOR ON PLAN OF ACTION TO
COMBAT DESERTIFICATION

37. From all the discussions held with the various Govt.
officials and the field visit, I formed the opInIon that the
Government was paying special attention to the problem of
desertification control. One of the areas of concentration has
bElen the conservat i on of natura 1 resources such as so i 1s ,
vegetation cover and water. In the five year plan (1988-1992),
th~ Govt. is paying particular attention to the following:

"< .',.

(i)
(~i )

(i i i)

( i v )
(v)

(VIi)

..
conservation of surface and underground water;
conservation of soil using various techniques including
cultural practices;
combating wind erosion by construction of wind breaks
in the affected areas;
rehabilitation of salinized and alkalinized soils;
re-examination and enactment of laws governing the
exploitation of agricultural land; and the
conservation of natural vegetation.

38. On the question of development of water resources (see
paragraphs 13 & 34), I learnt that the Government had stopped
this because, she was building one large dam which would not be
completed until the year 2000. The Govt. also hopes to put into
operation an additional 500 smaller dams.

39. In order to manage on a sustainable basis the existing
forests, the Govt. was making efforts to conduct inventories of
about 5 million ha. of forests. It was also planned that, in
this five year plan, the Govt. would attempt to utilize
rationally about 450,000 ha. Regarding the regeneration of
natural forests, it was anticipated that about 200 ha would be



put under this scheme.
problem, it was envisaged
be increased to 2000 ha.
itself would involve some
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In order to alleviate the fuelwood
that village plantations would have to

However, the afforestation programme
80,000 ha within the five years.

40. The other activities envisaged in this five year plan relate
to silvicultural studies including research on the production of
forage for livestock. It should also be noted that the soil

P conservation programme includes all aspects of sand dune
fixation.

RECOMMENDATIONS TO GOVERNMENT OF MOROCCO
t

Reflections on Study tour/Workshop for CILSS and IGADD
;countries to be hosted by Morocco

41. ,In paragraphs 17 and 35, I discussed with the UN agencies
and the Gpvernment officials some aspects of the Workshop/study
tour for lhe CILSS and IGADD member States. In this paragraph I
will provide additional preliminary ideas on this subject
particularly on the objectives, justification and possible
outputs of this activity. A detailed work-plan would be worked
out in collaboration with the officials of the Govt. of Morocco
at a later stage.

fi.
. Objectives

42. The
namel y:

envisaged objectives

•
of this activity are two fold,

(i) to assist both CILSS and IGADD member States to combat
desertification at the national level through the
acquisition of technologies and experiences from a
similarly affected African country (Morocco).

(ii) to enhance cooperation between member States through
the exchange information on desertification, a process
that defies existence of political boundaries.

Background information and justification

43. The seriousness and magnitude of desertification was brought
to the world attention during the 1968-73 Sahel ian drought which
caused the loss of human lives as well as the death of millions
of livestock in many Sudano-Sahel ian countries. As a result of
the ravages of drought and desertification, a United Nations
Conference on combating Desertification (UNCOD) was convened in
1977 in Nairobi. A plan of action to combat desertification
(PACD) was adopted by the conference.
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Today, thirteen years after the adoption of PACD by UNCOD,
the process continues to spread and intensify on the African
continent. Desertification is a transboundary phenomenon; it
does not recognize political boundaries. It must, therefore, be
fought vigerously and collectively using both cultural and ultra
modern tec~nologies. This training course/study tour will enable
fifteen African specialists in desertification control programme
to map out and harmonize transboundary strategies for halting and

P reversing the process.

44. The envisaged field activities of this course relate to the
following common features and problems of desertified lands:

(i) Water resource management: Development of boreholes
and underground water supply; damming of rivers for
irrigation schemes, climatic patterns, drought and
rainfall trends.

(ii) Sand dune stabilization: Selection of plant species to
be used, agricultural technology for site preparation,
silvicultural practices and planting'patterns to arrest
sand,dune movements.

(iii) Control of soil erosion and land degradation:
Mechanical preparation of degraded sites, selection of
suitable plant species, planting season and water
supply, water logging and salinization of soils under
irrigation.

(iv) Overgrazing problems: Control measures for cattle
density and human population in marginal lands; concept
of ecological carrying capacity in semi-arid lands;
spacing of boreholes for pastoralists and for
irrigation schemes.

(v) Devegetation and fuelwood energy problems: Removal of
trees from arid and semi-arid lands for fuelwood,
charcoal fencing, building poles; development of
alternative sources of energy such as biogas, wind and
solar for rural and urban populations.

(v i ) Setting up of early warning
establishing early warning
monitoring; data collection
climate; hydrological and
trends.

systems: Mechanism of
system for drought

of local weather and
agrometeorological data

..
Possible oJtputs of Activity

45. (i) A report of the study tour and training workshop
incorporating experiences of individual participants
and also highlighting difficulties and usefulness of



..

15

transboundary strategies on desertification control
would be published and circulated to both IGADD and
CILSS member States.

(ii) The trained African specialists with a wealth of
experience in combating desertification in the African
situation will serve as a nucleus of resource
specialists for use in Africa at the national, sub-

p I-egi ona1 and reg i ona1 1eve 1s .

(iii) Various publications, pamphlets, aUdio-visuals, slides
and other teaching materials produced will be made
available to the participants, by the institutions
visited in the host country to promote the exchange of
inf{)rmation and expertise for combating drought and
desertification among the African countries.

SAND DUNE STABILIZATION

46. I saw coastal sand dune fixation in Kenitra Province about
100 km from Rabat. A barrier (fence) measuring about 8 km long
had been constructed to prevent to the deposition of moving sand

~ dunes beyond the barrier. Plantation of Acacia species had been
carried out behind the barrier but owing to the delay in the
comi~g of the rains, the seedlings had not taken root. I was
further informed that both continental and coastal sand dunes
were more extensive in the southern part of the country
Marrakesh, than in the province I visited. At one site in
Kenitra Province, the accumulated sand dunes were being loaded on
lorries and transported away for building.

47. One interesting aspect of sand dune fixation in Morocco is
the fact that this activity is either carried out by Government
officers with the support of local people as casual labourers or
it is subjected to the tender system and the tender awarded to
the lowest bidder. In most countries of Africa where sand dunes
are a threat to the development of the economy, usually the
government officers with the assistance of the local people carry
out the fixation, perhaps with a token of a reward. The argument
behind this option is that the local people must be made to be
self reliant and not to be dependent on the government.
Moreov~r; desertification is a man made process and that only man
can stop it. The Government of Morocco recognizes the importance
of local participation in sand dune fixation. However, if sand
dunes have to be fixed in an area where there are no tree
branches for preparing the "cordon vert" then it is logical that
a cont.racjor is hired to build the barrier. Such a contractor
would have the means to collect and transport the cordon vert to
the site where dunes are to be fixed. Although the full
participation of the government has been successful in a country
such as Morocco, I am not quite sure whether it would be logical
solution in a city such as Nouackchott where every building
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including all public facilities, for example, the airport run-way
are seriously threatened with sand dunes. Because sand dune
stabilization is more acute in the southern part of the country
(e.g. Marrakesh town), it would be desirable to visit these sites
in order to assess the techniques being used in the fixation as
well as the extent of participation of the local people. Unlike
Kenitra, the southern provinces are likely to be suffering from
inavailability of vegetation for use in preparing the cordon
vert. It will therefore, be interesting to see whether most of

P the stabilization work has been carried out by the government
through the tendering committee or whether it has been left for
the local communities.

Salinization
•

48. The objective of an irrigation scheme is to procure food for
the needy populations through the use of river or dam water.
This is practiced in the semi-arid areas experiencing low and
erratic rainfall. As of now, Morocco has some 35 large dams and
hundreds of small ones scattered throughout the country. As
pointed out elsewhere the major function of these dams is to
generate power as well as being used for irrigation.

49. Large scale irrigation schemes have their own disadvantages.
The problem of salinization becomes visible after the first ten
or so years. Available information suggest that about 10% of the
total irrigable land is salinized and that salinization is on the
t nc r eaee . In two provinces, namely Ouarzazate and Errachidia, it
has been estimated that 22,000 ha of irrigated land and 5 million
ha of pasture land are salinized. Finally, it has been reported
that irrigation constitutes 45% of the total agricultural land
and contributes at least 60% to the total agricultural export.

50. The problem with salinization is that the salts don't go
away even if the land is left to lie fallow. The answer to the
problem of salinization, therefore, lies in the initial
preparation of land fOr irrigation involving incorporation of a
drainage system. The second point to bear in mind is the need
for proper management of an irrigation scheme whereby only an
appropriate amount of water is used for irrigation depending on
the crop plant being grown. Some crops such as maize require
more water than other crops such as soybeans. Laying the
drainage pipes when visible signs of salinization have become
apparent is always costly. It is always desirable to carry out
the operation at the on-set of an irrigation scheme ...
51. An associated problem with an irrigation scheme using dam
water is the siltation of the dam there by reducing the water
holding capacity of the dam. It has been reported that due to
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Isiltation of the dams, irrigation potential of some 5000-6000
'ha/year is being lost. It would appear that the problem of
siltation is just as serious in Morocco if not more serious than

'salinization.

ThirtY five large dams and hundreds small ones for one
country, th~ size of Morocco is very impressive. However,
something must be done urgently about the water carchment areas

P of these dams to reduce siltation. The catchment sites must be
afforested and that farming activities including grazing in these
areas must be halted to reduce further siltation of these dams.

Afforestation

~" 52. I was particularly impressed with afforestation programmes
in the Kenitra Province which I visited. Although three tree
species (Eucalyptus, Pinus and Cupressus) have been extensively
used in this province, I was assured that the indigenous species
have been used in the more arid areas south of the country.

53. We visited several tree nurseries and was assured that
seedlings were not really a problem. The department of forests
and water manages the forests on a sustainable basis. When the
Eucalyptus tree are old and therefore less productive, they are
all up-rooted and B new crop planted. This rarely happens
elsewhere but I witnessed a bull-dozer up-rooting old trees to
~ave way for a new plantation. The other interesting statistic
is that at least 6% of the total forested area consist of
artificially planted forests. However, the sad statistic is that
approximately 6,000 ha of forests are cleared annually in Al
Hoceima, Azizal, Agadir & Taza Provinces to make room for
cultivation of cereal crops. What is not clear is whether the
forests being cleared belong to the government or are privately
owned, and what has happened to the enforcement of legislations
on this matter. Again, the fuelwood problem is more acute in the
souther provinces than the northern ones. As pointed out
earlier, I did not see evidence of fuelwood crisis in the Kenitra
province which I visited.

Management of Rangelands

54. A specialist in range management suggested that pastoralists
were not responsible for desertification in the country. In
fact, he maintained that the total number of livestock country
wide had not markedly increased. Other sources of information
suggested that grazillg lands were being converted into

agricultural lands for production of cereal crops. Again, I did
not visit the southern provinces to assess the extent of over
grazing which has been suggested to be one of the primary causes
of desertification.
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55. The problem of intensive farming has come up in a number of
cases. That African governments should assist in the development
of intensive farming on fertile lands so that the pastoralists
are simply supplied with food. This would in turn deter them
from the use of their fragile lands for production of food crops.
Firstly, pastoralism is a complex problem. The semi-arid lands
on which they graze are communally owned while the livestock are
individually owned. In Morocco the Govt. had introduced certain
specific measures to reduce land degradation. Some of the
measures introduced include rotational grazing as well as
planting shrubs such, as Atriplex and Artemisia to reduce soil
erosion. Development of water points in strategic areas has been
suggested as a powerful tool in controlling the movements of the
nomads because their migration is dependent on the availability
of water. If the water points are inappropriately positioned,
overgrazing will ensue resulting in desertification. It will be
important to assess the extent to which this approach has been
used in the southern districts to combat desertification. In
addition, grassland fires enhance desertification. It will also
be of interest to assess the extent of establishment of firelines
to re~.ce the damage on vegetation caused by fires .

f

•
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2.

3.

4.

LIST OF PERSONS WITH WHOM ADVISOR HELD DISCUSSIONS
Mr. Hissem Lahoucine, Chief, Division of Forests and Water
Mr. Askarn Omar, Chief, Soi 1 Conservation Department
Mr. Omerane Abdesslam, Chief, Afforestation Department
Ms. Gawaher Atif, Deputy Res. Rep. , UNDP

5. Mr. Abdelhai Bouzoubaa, Programme Officer, UNDP
•

6. Mr. Hicham El Hage, Director of Operations WPF (Ag. FAO
Co~ntry Representative).

7. Mr. El Gharbaoui Abdelouahed, Director of Animal Production

8. Mr. Bouchafra Abdoselam - Agricultural Officer (Field Guide)

9. Mr. Abouamar Mustapha - Agricultural Officer (Field Guides)

10. Mr. El Bakouri Ali, AgricUlture Officer (Field Guides)

11. Mrs. Bencheikh, Chief of Division of Cooperation, Min. of
Agriculture and Lands


