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ABSTRACT
This study was conducted on the appraisal of some strategies to mitigate
desertification in Jibia and Kaita local government areas of Katsina state.
The study covers fawecades. Satellite imageries were used to obtain results for
the study. The satellite imageries were landsat MSS of 1976, landsat TM of 1987, SPOT

XS of 1995 and landsat ETM of 2006, with one satellite imagery for each decade.

Results obtained from thesmageries show that desertification in the study area
has reduced drastically; from 43.43% in 1976 to 1.29% in 2006, this can be attributable
to an increase in the mitigation strategies. The major mitigation technique obtained from
the imageries is affestation. The major afforestation technique used in curbing the
menace of desertification in the study area is the use of reserve fditestsatellite
imageries shows that reserve forest covered only 2.57% of the land area of the study
area in 1976 buincreased over time to 66.53% in 2006.Shelter belt was 5.9% in 1987
but increased to 7.39% in 2006.lt was also discovered that Dominant savannah
shrubs/minor tree component/Dense grass,(DOSS/MTC/DG) was only 6.6% in 1976
but increased steadily to 46.30862006.

The results also revealed that dominant savannah woodland/Agro forest/Ochard/
Riparian forest (DSW/AF/O/RF) also increased in its area coverage from 4.24% in 1976
to 17.77% in 2006.With these results it can be observed that the area coverage of
desertification has reduced drastically over time in the study.

Questionnaires were also administered to the inhabitants of the study area and
results obtained show that tree planting was the most effective means to curb
desertification in the
study ared he result shows that 50% responded that tree planting is effective, 30% said

it is fairly effective, 3% said it is not effective and 15% said it is very effective.
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It was also revealed from this study that some organizations such as European
Economic @mmunity/Katsina State government EEC/KTSG, Katsina Afforestation
Project Unit KTAPU and Local government Councils are the major agencies that are
responsible for mitigating desertification in the study area.

It is recommended that afforestation progransineuld be intensified in order to stamp
out desertification in the study area completely. Besides more water reservoirs should be
constructed for the provision of water for irrigation purposes. Alternative source of fuel

wood should be developed to redwteforestation.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND TO THE STUDY

Desertification is the extreme deterioration of land in aaial) dry sukhumid
areas due tooks of vegetation, and soil moistui2esertification resultghiefly from
man made activities and influenced by climatic vaations. It is principally caused by
overgrazing, over drafting of groundater and diversion of water from rivers for
human consumption and industrial use. All these processes are fundamentally driven by

over pgulation (Wikipedia, 2007).

Campbell (1986)and Mortimore, (1989) define desertification as a process of
sustained land degradation (loss of primary production) that results in the inability of
the environment to sustain the demands being made upon it by-s@@onomic
systems at existing levelsf technology and economic development and under

prevailing climatic conditions especially drought.

Nasiru (2009) also reported that desertification is the degradation of land in arid,
semtarid and sukhumid areas, caused by climatic change and humitias. It is
accompanied by a reduction in the natural potential of the land, and depletion in surface
and groundwvater resourcesAbove all it has a negative repercussion on the living

condition and economic development of the people affected by it.

Desertification arises from the interaction between a difficult, unreliable and
sensitive dryland environment and man’s us@&) his efforts to make a living (United

Nations Conference on Desertification, Nairobi, 1977).



Deforestation and the degradatioh other vegetation, particularly near the
margins of deserts have caused once fertile, vegetated land to become barren in a

process called desertification.

It has been suggested that desertification should be regarded as an extreme form
of land degrada&n occurring where vegetation cover falls below 35 percent on a long

term basis (Binns 1990).

Although desert boundaries have shifted over time, deserts have always
characterized the earth’s subtropical zones. Global patterns of air circulation dictates
that the subtropics are regions of subsiding\Winen air subsides, it coa#®wnand its
capacity to hold moisture decrease® inhibiting the formation of rain. This accounts
for a prevalence of dry climates between latitudesahil 30 ‘north and soth of the
equator. However, these dry climates are extended into other latitudes and their patterns
complicated by additional factors, such as distance from thesugiplying oceans,
seasonal higipressure zones of large continental areas linked with @meonsystems, or
the pesence of mountain barriers owehich air @ills on the Leeward side. Thus

creating rain shadows, (United Nations Conference on Desertification Nairobi, 1977).

Desertification and its associated problems are devastating for masypéne
world, especially developing countries. More than 100 countries suffer from the
consequences of desertification and it is estimated that the environmental impacts

directly affect 900 million people (Whates and Jones, 1992).

The desert marginsf the Sudan and Sahel regions, of the southern Sahara
desert, the Gobi desert in China, and the Kalahari desert in southern African are all
particularly prone to severe consequences brought about by desertification. The margins

of these desesthaveadvared by as much as 100km in the last couple of decades. The
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United NationsEnvironmentProgramme (UNEP) estimates that land outside humid

areas is affected to some degree by desertification (Owen and Pickering, 1997).

Jodhpor (1986) reported that the ffiedarm on the south ward movement of the
Sahara dest into Nigeria was raised by 8teing in (1935) partly in response to other
environmental deterioration and desert encroachment. An Afrglach forestry
commission in 1937 investigated the evidenceledertification in the northern part of
Nigeria, and found no evidence to support the report. Howthsrreport created some
concern in the colonial emirate. They embarked on tree planting to stop the southward

drift of Sahara Desert, as far back as 1940s.

Generally, areas most severely affected by desertification in Nigeria are the
semiarid areas lying roughly north of Latitude®N? and these fall within the Sudan

and Sahel zones of Nigeria (Sagua, et al, 1987).

The extent and severity of desiecation in Nigeria is not fully established
neither is the rate of its progression properly documented. However, it is generally
agreed that it is by far the most pressing environmental problem in the northern part of
the country. The visible sign ofétphenomenon is the gradual shift in vegetation from
bushes and occasional trees to grass and bushes and in the final stages, expansive areas

of desert like sand (Ariyo, et al 2005).

According to the Federal Government of Nigeria (FOS, 1999) estimates,
between 50% and 75% of Bauchi, Borno, Gombe, Jigawa, Kano, Katsina, Kebbi,
Sokoto, Yobe, and Zamfara states are being affected by desertification. These states,
with a population of about 35 million people account for about 35% of the country's

total landarea.



Table 11: Spreadf desertification in Nigeria (FOS, 1999).

States Land area (km2) %of Nigeria landmass affected
Bauchi/Gombe 64,605 6.99
Borno 70,890 7.67
Yobe 45,502 4.93
Kano 20,131 2.18
Jagawa 23,154 2.51
Katsina 24,192 2.62
Sokoto/Zamfara 65,735 7.12
Kebbi 36,800 3.98

In addition seven adjacent states to the south are reported to have about 10% to
15% of their land areas threatened by processes of desertification. It is estimated that the
country iscurrentlylosing about 351,000 hectares of its landnmasdesertconditions
annually and such conditions are estimated to be advancing south wards at the rate of
about 0.6km per year (Ariyo et al 2005). In the absence of concrete remedial and
mitigative measurest is estimated that the total cost of environmental degradation in
Nigeria would amount to about U.S. $5.110 billion per annum, 73% of which will result

from land degradation alone (including desertification and erosion (Ariyo et al., 2005).

The United Ntion Conventions to combBesertification hasalledfor actiors
involving International cooperation and a partnership approach. It focuses on improving
land productivity, the application of land conservation and sustainable management and

water resourcg (UNCCD, 1997).

Accordingto Njeru, (2007) sand dune stabilization is often done tindioe use
of shelterbelt, woodloand wind breaks. Wd breaks are made from trees and bushes
and are usk to reduce water erosion and ev#amspiration They were widely

encourage by Development Agencies from theddle East.



Another approach is the spraying of petroleum and Nano clay over semi arid
crop land This is often done in areas wher¢her petroleum or Nanolay obtainable
for examplein Iran. In both ases the application of the materials coats seedlings to

prevent moisture loss and prevent them from being blown away.

Community participation in controlling desertification is also encourbgehe
United Nation Convention to Combat Desertificatisinich calls for a bottom up
participatory approach in identifying, implementing, monitoring and evaluating poject
that combat desertification and mitigate the effect of drought. Project should be initiated
and manag# with maximum participation of local camunities including women,
youth, poor farmers, and pastoraisThe UNCCD offers local communities a very
wide range of opportunities based on local communities, local circumstances, tradition,

culture, norms, knowledgendaspiration|, Msifiri 2009).

Katsina state is one of the stataffected by desertification. It has both
environmental and socio economic consequences. According to KTARDA (2006). all
the farmlands within Kwangwalam area of Katsina state are severely subjected to
strong northeasterlyharmattan wind, and sheet erosiavhich sweeps the top soils,

leaving the land bare and unproductive for agricultural purposes.

Murtala (2003) reported that desertification in Katsina stw#e ledto the
reduction in the productivity of the land toetlbearest mininm, thus eliminatinghe

already meagre food anhter resources for livestock

Baba, (2003) reports that Katsina state has many desertificatiotrolc
projects.hese include EEC/KTSG, Katsina Arid Zoneog§amme, FGN/World Bank

Assisted Aforestdion Project, Katsina state committee on drought and desertification



control, Federal Department of Forestry, Katsina State Ministry of Agriculture, and
Katsina State Afforestation Project Unit, KTPU. Their major aim is afforestation, and

land mangement to combahe menace of desertification.

1.2 STATEMENT OF THE RESEARCH PROBLEM

There have beesomepolicesgeared towarddesertification control in Nigeria
since in the 1930’s, when tleuthward movement of the Sahakesert into Nigeria

was olserved.

In 1937, an AngleFrench commission investigaté® issue on the southward
movement of the sahara desert into Nigeria thenborder emirates where directed to

embark on tree planting to stop the encroachment.

By 1940, a small action programnrethe form of tree planting campaign was

launchedthis is also to check the southward movement of sahara desert into Nigeria.

In the 1960’s shelter belts were established in the northern fringes of Nigeti@a77
the federal government set ugNational Committee on Arid zonefforestation project
with the responsibility of examining the indepth problem of desertification and drawing

suitable programme of action to combat it.

Furthermore, in 1985 a committee started a programme of shelter beltsgplant
for the protectiorof adjoining agricultural landsu its functions were later transferred
to the Department of Rural Development and River B&swelopment Authorities
(RBDAs).In 1987, thee was the establishment lBbrestry ManagemeriEvaluation ad
Coordinating Wit (FORMECU) to coordinate theéWorld Bank and African

Development Bank (ADB) assisted forestry projects in the country (Ariyo, et al 2005).



Munnir (2009),repors thatshelterbelts, communityand private wood lots,
wind breaks establishent, natural tree regeneration are some strategies designed by
EEC/KTSG to curb the menace of desertification in Katsina state. EEC/KTSG also
involved the services of studen#d the introduction of mud stoves against the

traditional three stones opdret

The Katsina State Mistry of Agriculture and Natural Resources also iedrr
out afforestation to check desert encroachment. It hloagencies such as, Katsina
Afforestation Project UnifKTAPU), whose sole aim is tree planting to check desert
encroachment. Katsina Agultural and Riral Development Authority (KTARDA),

whose objectives is soil recovery, erosion control and other environmental problems.

Other agencies like the Katsina state Drought and Desertification Control
Committee (DDCC), Ealogical consultants, campaigns for the reforestation of Katsina
state (CAREFOR), Katsina Environmental Protection Agency (KEPA), International
Fund for Agricultural Development (IFAD), Community Based Agricultural and Rural
Development Projects (CBARDP) n@ Local Environmental Empowerment
Management Programme (LEEMP), are also actively engaged in desertification
mitigation. So also are the Federal Government and the World Bank assisted projects,

whose sole aim is to combat desertification.

All the agencis listed above are practically out to curb the southward
drift of the Sahara desert in Katsina Std&em personal observations and literatures
obtained from these agencies,it shows that there programmes in checking desertification

has been successful.



Auwal (2006), carried out a study on the appraisal of desertification in the arid
zone of Bauchi state. He identified the main cause of desertification. He also identified
its effectsand contraHe identified the main causes of desgcation to includepoor
land use,over grazing,deforestation gmbr irrigation practicesle also dentified the
effects of desertification in his area of study to inclpder crop yield and insufficient

feed for animks. Healso icentified the major control measure to lf@eestation.

Baba (1999), observed the impact of desertification in Kaita Local Government
Area of Katsina state. His work was focused on the secimomic effects of
desertification in Kaita Local Government Area of Katsina state. He identified the
sodo-economic effects of desertification in Kaita Locabv@rnment Area of Katsina
State to include the drying up of drainages,livestock®rhes malnourished due to
insufficient food and poor crop yield.He also identied the major control measure to be

afforestation.

Babura (2001), carried out a research on desertification in Babura Local
Government Area of Jigawa state. He identified the main causes of fikzdeti in the
study area to include insufficient rainfall,deforestagma poor land management
practices,furthermore he also discovered the caresempof desertification in Babura

to include the migration of abled bodiatento urban areas aralso irsufficent food.

Natamri, Bagawa, Dauda and JarB@B) carried out a similar research on the
desertification in Borno state. They observed the socio economic effects of desert in the
study area. They also observed community participation in controllirgytdiesition
and discoverethat the best way to tacle the menace of desertification in ttg astaa
is to involve te immediate community in programmes of desertification control

because the immediate community is part of the environment.
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To the best of this researcher’s knowledge, none of tlakesthighlighted above
evaluatedthe strategiesdopted to curb desertification in Katsina State. The various
strategies adopted by EEC/KTSG and other Government andGNeernmental
Agencies are aimed at mitigatingsert expansion in the study ardéais not known
whether or not these strategies achi@eving their aim. An appraisal of these strategies
is important for the purpose of desert managememaisina state andther parts of

Nigeria

1.3 AIM AND OBJECTIVES OF THE STUDY

The aim of this study is teevaluate the strategies designed to mitiga
desertification in Jibia and Kaita Locab@Grnment Areas of Katsina Stafi® achieve

this aim, the following objectives were tackled:

i. To determine themagnitude of desertification idibia and Kaita LGAS of
Katsina state, Nigeria.

il. To identify the \arious mitigation strategiesnployed in the LGAs.

iii.  To assesthe degree o$ucces®f the mitigation strategiesdopted for

mitigating the desertification problem in the LGAs.

14 SCOPE OF THE STUDY

The scopef the study covers Jibia andaita Local Government Areas of
Katsina stateThis is due to its locatioto the desert pruned region of katsina state,The
study area also borders Niger republic direcllye study also observes the causes and
implications of desertification and also the vasdechniques adopteddbeck it in the
study area. Gl®/as also used in the studies. The study covers foadésdrom 1976

2006.



CHAPTER TWO
LITERATURE REVIEW

2.1 INTRODUCTION

Despite global concern about desertification and other forms of lagredigion
and many years of efforts and investm&ntade for prevention, cure or rehabilitation,
the processs of land degradation persist. There are a variety of existing and potential
prevention and mitigation strategies for the various desertificatidnand degradation
process, such as physical measare adaptation strategies integrating changing social,
economic, institutional and policy factors. The mitigation of wagéated land
degradation is crucial in arid and seanid areas which are yeprone to desertification
and successful measures invariably depends on an improvement of water storage in the

soil. (Njeru, 2005).

Desertification is a global problem, combating its menace is complex and
difficult, usually impossible without the altéi@n of land management practices that
lead to desertification, oveaxploitation of land and climate variations can have
identical impacts and be connected in feedbacks, which makes it very difficult to choose
the right mitigation strategy. Investigatitige historic desertification plays a special role
since it allows better distingsiiing human and natural factors( Wikipe2@07).Recent
research about historic desertification in Jordan questions the dominant role of man. It
seems impossible that curreneasures like reforestation projects cannot achieve their
goals if global warming continues, forests may die when it gets drier, and more frequent
extreme events as testified in sediments from earlier periods could become a threat for

agriculture, waterwugpply and infrastructuréWikipedia2007).
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The literature review focuses on various mitigation strategies against
desertification. It examine efforts put in place globally, the participation of some
African countries to curb desertification is also rexed, so also various efforts put in
place in Nigeria and Katsina State, as well as the participation of the immediate

community of the study area, in combating desertification is reviewed.

Other areas reviewed include the application of remote sensthg study. The
literature reviewed also includes the causes and impacts of desertification in the study

area.

2.2 CAUSES OF DESERTIFICATION IN THE NIGERIAN
ENVIRONMENT/THE STUDY AREA

The natural causes of desertification includes the poor physical ioosdaf
soils, vegetation, topography as well as the inherent extreme climatic variability as
evidenced in climatic droughts. Climate variation is the most important natural cause of
desertification and drought in the dry lands of Nigeria. The historyhefSudan
Sahelian zone of Nigeria is replete with severe and prolonged drought events. The zone
started the 2D century with a prolonged droughts of 1903 culminating in that of 1911
1914, other droughts included those of 1919, 1924, 1935 and1B®81 Ranfall was
relatively abundant in the late 1950s and early 1960s. since then average rainfall has
fallen below the 1930960 mean for almost three decades with lows in both-1973
and 19841985. The year 1984 was the driest in the Sudattelian regionvithin the
period of instrumental records and this was evidence from low rainfall, low river
discharges and low water level in the Lake Chad, droughts has contributed immensely to

desertification in the dry lands of Nigeria.( LCBC, 1990).
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2.2.1 Rainfall Variability in the Study Area

The rainfall records obtained from the Emir's Palace in, Katsina, NIMET,
Katsina Airport (2010) and Akintola (1986), shows the annual distribution of rainfall in

the region under study from 192P@®. This is presented table2.1
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Table 2.1: Rain fall distribution in the study area

Year Total Rainfall in mm Year Total Rainfall in mm
1922 955.6 1966 730
1923 65.29 1967 802
1924 680.7 1968 442
1925 606.9 1969 454.8
1926 555.0 1970 707.8
1927 869.z 1971 555.(
1928 685.2 1972 474.6
192¢ 577.¢ 197 440.¢
1930 789.9 1974 630.9
1931 637. 197t 553.¢
1932 705.6 1976 567.9
193 851.C 1977 597.C
1934 723.9 1978 526.0
193t 903.7 197¢ 776.5
1936 697.6 1980 773.4
1937 837.i 1981 5548
1938 816.9 1982 495.4
193¢ 864.¢ 198: 425.2
1940 839.5 1984 390.0
1941 584.2 1985 417.0
1942 635.0 1986 563.8
1943 809.5 1987 399.3
1944 465.3 1988 684.1
1945 934.2 1989 548.1
1946 759.0 1990 541.5
1947 662.( 1991 357.¢
1948 772.0 1992 332
194¢ 506.t 199: 262
1950 765.1 1994 473.2
1951 614.- 199t 431.]
1952 812.8 1996 259.8
1952 908.( 1997 437.C
1954 980.7 1998 431.6
195 686.¢ 199¢ 416.:
1956 801.2 2000 676.6
1957 92¢ 2001 699.1
1958 866 2002 726.2
195¢ 97¢ 200: 605.¢
1960 702.8 2004 698
1961 401.7 2005 726.6
1962 540 2006 711.4
1963 725.2 2007 704.1
1964 993.6 2008 558.1
1965 738 2009 439.9

Source: Emirs palace Katsina, NIMET, Katsina Airport (2010), Akintola (1986).
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From the rainfall data shown in the table it can be deduced that rainfall
variability is one of the major natural factors that causes desertification in the area
under study Throughout the 88years of rainfall records kept in the area under study,no
year didrainfall reached maximum of 1000mm.Some years are as low as less than
270mm. Average rainy days are between 50 to 60 days, usually between the months of
May to September. This shows that inadequate rainfall is one of the major natural factor

that cause desertification in the area under study.

2.2.2 Anthropogenic Activities in Causing Desertification

The anthropogenic factor is mainly the disruption of the ecological system and
caused by poor land use and ewvereasing pressure put upon the availabiources
by the expanding population, over exploitati@vergrazing, deforestation and poor
irrigation practices are some major anthropogenic activities that results to
desertification, these are influenced by factors such as changes in populatiate clim
and socieeconomic conditions, which is obviously a complex interrelationship, which
includes: poor physical conditions interms of soils, vegetation, topography and inherent
extreme variability of climate and manifested in frequent drought. Also disnum
ecological balance caused by poor land use and ever increasing demand being made on
the available resources by the expanding population and-socimmic systems of the
affected areas LCBC, (1990). Other human activities that results to deseotifin
Nigeria includes, improper land use practices and poor land management. Bush burning,
overgrazing, cultivation of marginal land, faulty irrigation management and poverty.

(Ayobulu, 1997).
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2.2.3 Anthropogenic Activities that Results to Desertification in Nigeria/the Study

Area

Desertification is caused directly by some types of poor land use. These includes
over cultivation, overgrazing, deforestation and poor irrigation practices.
All these factors are interrelated and the change in the lacatio intensity of one land
use can affect other land uses, poor land use is accelerated by drought, it is also greatly

influenced by various underlying social, economic and political factors. (Auwal, 2000).

2.2.4 Over Cultivation

Over cultivation occursvhen farmers used the lands for the propose of crop
production more intensively than permitted by its natural fertility and fail to compensate
the removal of nutrients through cropping by using various land replenishing techniques
or fallowing the land,® that its fertility can be replenished naturally.

Over cultivation is a very big environmental factor causing desertification in the
study areasThis is aggravated by high population of farmers, poverty, social and
political factors. Most farmers useetHand intensively without providing adequate
means of replenishing it also coupled with the fact that these region is a very dry region
within the country. This factor play a vital role in the reduction in land capacity which

in turn results to desertit@tion in the study area.

2.2.5 Overgrazing/Overstocking

Overgrazing results when livestock density becomes excessive and too many
animals are grazed on the same area of range land, leading to the degradation of
vegetation and loosening of the soil, whield to erosion.

Overstocking refers to the rearing of livestock on the land beyond its potential

carrying capacity which brings about under vegetation. The arid lands in Nigeria are
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overgrazed because majority of livestock (cattle, sheep and goatsif thiearegion and

the goat is a particular feeder culprit in causing desertification (Musa, 1990).

(Musa, 1990) reported that “poverty prevents farmers and livestock owners in
the developing countries from becoming more conservation conscious”. Therefore
livestock and their owners need to be provided with appropriate services within
agricultural systems and access to vital resources, otherwise livestock husbandry

practice will continue to place undue demands upon the environment.

The study areas harbouadarge number of grazing animals e.g cattle, goat and
sheep (Sani, 1996) says that 37% of animals rearers are mostly nomadic herders, in Jibia
Local Government Area stayed temporally in the area during the wet season and migrate
to the southern part ohé country during the dry season. The remain 63% of animal
rearers are sedentary, a large amount of these livestocks are kept at home and mostly
owned by women. These livestocks are usually taken out to the bush to graze on
available vegetation, according the research, grazing has a big effect on the
environment, the vegetation cover is no longer seen, so also they trample and loosen the

soil, making agents of erosion to be active, thereby degrading the environment.

2.2.6 Deforestation (Wood Extraction for Fuel and Construction)

Without alternative sources of energy in the Sudan&ahelian zone, the
demand for fuel wood has been on steady increase by the increasing population and
rapid urbanization, despite the existing felling of trees (control) Huliearious states.

In addition, wood is also extracted for building, art and crafts in this environment. The
United Nations Sudane Sahelian office (UNSO) has identified forest depletion as the
major agent of desertification in Nigeria. As a result ¢ ttemand for wood for
construction, building, fuel, fishing, industry and other uses, the removal of trees,
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shrubs, herbaceous plants and grass cover from the fragile land of the sahel will

continue to accelerate the degradation of the soil to deBk# conditions (Bala, 2003).

The sale of wood is also a lucrative business to people in surrounding country
sides to supplement their meagre cash incomes. It has been estimated that three
guarters of Kano city's yearly firewood requirement which is ab®@00 tones, are
brought in by Donkeys, mainly within a radius of about 20km, the situation is
compounded by the people, who clear areas for the purpose of making and transporting
charcoal to urban centres for additional income, Pastoralists also ctegribu
significantly to wood cutting as they cut foliage to feed their animals and use branches

to build enclosures, (Bala, 2003)

Deforestation activities in Katsina state are necessitated by the need for
firewood, fencing, poles for building and other doreesses, more than 85% of the
rural dwellers in Katsina state depends on fuel wood as the major source of energy for
cooking, this is the major contributory factor that leads to desertification in Katsina

State, as the land is left bare of vegetationligtéKabir, 2004).

2.2.7 Poverty

Perhaps the most subtle and often neglected causes of desertification is poverty.
Although statistical data are hard to celng evidence seems to suggest that the vast
majority of the inhabitants of the dry land of Nigelive below poverty level. To a
large extent they depend heavily on the natural resources of the area. Thus,-the well
known interrelationship between poverty and environmental degradation obtains
whereby poverty generates environmental degradationerfdesition) which in turn
accentuates poverty. Most of the inhabitants of the dry land region of Nigeria are so

poor that selefforts to combat desertification is not possible, most rely on the
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government and other agencies for the reclamation of degyrdahds. For any
conservation measure to be successful in this environment, it must address the issue of

poverty squarely.

2.2.8 The Impacts of Drought and Desertification in the Study Area
From the survey conducted by Sani (1996) in Jibia L.G.A. Heegatl that

drought and desertification have affected so many aspects of human life, such as
physical, economic and emotional aspect andcarginuouslyaffecting more. One of

these aspects is in relation to the crop yield which is predominantly dependzdfall
distribution. Majority of the people in the study area are farmers therefore crop failure
can be seen to be a great obstacle militating against their subsistence food production
which is very essential for survival. The drought that occurred9in2/1973 have
affected this area and is said to have greatly affected the production of major crops in

the area such as groundnut, beans, millet, guinea corn etc.

Due to the unreliability of rainfall, a lot of farmers have to plant seeds two or
three times before the seeds germinates. This indicates that seed sown at the beginning
of rainfall will be damaged before succeeding rain, even if seeds germinate it wilts

because of infrequent rainfall, (Adamu, 2001).

Most of the livestock are usually dependentfree natural grazing crops residue
and trees foliage. This makes them to be indirectly affected by inadequate rainfall. As
stated earlier the area suffers fromergrazing then the inadequate supply of rainfall in
succeeding years inhibit the rapid gth of grasses. The end result of this is that the

livestock will be under nourished and deterioration in their general health condition.
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Office of the district head in Jibia L.G.A (2010) also reported that 4,500 people
were reported to have been affectedhunger and related disease due to the 1972/73
effects of drought and desertification in Jibia, also over 1,200 children died as a result of
Measles, which was accelerated due to inadequate food supply. This also makes the
prices of food to sky rock bepd the reach of a common man. The prices doubled to
about 100% this makes people to resort to certain edible plants such as (Zogala,

Yakuwa, Rama, Tafasa e.t.c.)

The effects of drought and desertification of 1972/73 also makes some people to
sell some or latheir belongings such as farmlands, houses and animals in order to
obtain food. Over 2,800 people at that time sold some or all their farmlands. About
1,500 people sold their houses and virtually majority of the people killed their animals
for food or ®ld them. About 500 people migrated to urban areas, 3000 people migrated
to Niger Republic in search of employment while some sought for employment in Jibia
and Batsari towns, others engaged in making and selling mats, rope, firewood, pots etc.,
there wasalso a great record of livestock, death in which about 800 goats, 1,000 sheep,
and 1,100 cattle were reported to have died from the effects of the 1972/1973 drought

and desertification.

Table 2.2 Shows the summary of Causalities of the 1972/1973 drouad

desertification in Jibia District.

S/NO CASUALTIES NUMBER
1 Number of people with hunger related disease 4,500

2 Number of children that di 1,20C

3 Number of people that sold their farmlands 2,800

4. Number of people that sold their houses 1,500

5. Number of people that migrated to Niger republic 3,000

6. Number of Goats that died 800

7 Number of Sheep that died 1,000

8 Number of Cattle that died 1,100

9 Number of people that migrated to urban centres 5,000

SourceOffice of the Distict Head Jibia2010
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This movement of people to urban centres has created so many problems which
includes over utilization of the available infrastructures, spread of diseases, crime, slum
development etc. there was also poor harvest and almost a gnoitdem caused by
drought and desertification between 1984985 which also lead to hardship, but the

records could not be obtained.

Another resultant aspect of desertifcaition in the study area is intensive heat in
Jibia district. Most especially durintdpe hot season and also the hatern seasons,
cold conditions with very great traatten wind associated with dust, this reduces

visibility to minimal.

According to Sani (1996), the animals found within Jibia district before the

advent of desertificadn has disappeared completely.

So also the duration of rainfall has reduced drastically. So also the solil is heavily
degraded, it was reported that there was a time when farmers around here never
bothered with the use of fertilizers because the soil \Wwaaya very fertile, shifting
cultivation was the order of the day then. At the same time streams and small lakes and
ponds that ran all year round are now difficult to find, they have almost disappeared, for
example five streams within Jibia district me@sg about 21km have disappeared

completely.

In summary from records and personal observation, show few natural trees and
some xylophytic plant sandshrul but alot of planted trees inform of shelterbelt,
woodlots,e.t.c are common sites. No flowingeig except when it rained heavily, after
few hours the flowing will seized, rain is very scanty wild animals are not readily
available, in some cases human settlements are rare in some areas. Desertification has

brought a lot of hardship to people and degraded environment itself.
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In Kaita Local Government Area the menace of desertification is not different. It
also affected many aspect of human life such as physical, economic and emotional
effects, what was obtainable in Jibia district was almost thee saith what was
obtainable in Kaita Local Government Area. Also a record of the 1972/73 effects of
drought and desertification was also kept in Kaita Districtstiamary is presented in

table2.3

Table 2.3:  Break Down Of Number Of Shelter Belts PlanBadThe EEC/KTSG In Kaita
Local Government Area.

S/N Casualties Number
1 Lack of food 1,50(C

2 Number of children that died from malnutrition 600

3 Number of people that sold their farmla 80C

4. Number of people that sold their houses 700

5. Numker of people that migrated to urban ce 30C

6. Number of people that migrated to Niger Republic 200

7 Number of goats that died 500

8 Number of cattle that died 800

Source: Office of the District head, Kaita 2010

2.2.9 Geographical Information System and Remote Sensing

Peter Burrough defined GIS, as “a powerful set of tools for collecting, storing,
retrieving at will, transforming and displaying spatial data from the real world. Mark,
(1989) said the main objectives of GIS are to allow the of#re systems to interact

vicariously with actual or possible phenomena of the real world.

(Bonnie, 2005) refer to GIS as computer based systems for automation storage,
retrieval, analysis and presentation of geographically related information, iticetie
tool for extracting the patterns and trends inherent in locatlmased information. It is a

technology that manages, analysis and disseminates geographic knowledge.

GIS forms a strong, reliable accurate and easily accessible mienel data

bae system, such data base system will facilitate participatory planning and decision

21



making at the grass root level. GIS, aided with remotely sensed data, Global positioning
system and other media for information collection and diffusion, can play aniveffect

role in the storage, retrieval, analysis and sharing of data. GIS is important as a media
tool for gathering, storing disseminating, reporting, analyzing and sharing of
quantitative data and other vital information about the natural and culturakcesou

(Amos, 2009).

Table2 4: Showsremote sensing images and their resolutions
Sensor Year Resolutions
Multispectra scanner MSS 1970s 78m

Thematic Mapper (TM) 1980s 30m

Spot (XS/Panchromatic) 1990s 30m10m
Landsat 1980s 30m

Radar Sat 1990s 12m (variable)
Light detection and ranging (LIDAR) 1998 2m (variables)

Compact air born synthetic apertur&990s -
Rada (IFSAR)

Polamrimetric synthetic aperture rada990s 6m
(PSAR)

Ikonos 2000s -
Quick Bird 2000s 0.6m

Source: Hwang and K004

2.3 APPROACHES AND METHODS OF COMBATING
DESERTIFICATION GLOBALLY

The International Community has long recognized that Desertification is a major
economic, social, and environmental problems of concern to many countries in all
regions of the world In 1997 the United Nations Conference on
desertification(UNCOD)adopted a plan action to combat desertification (PACD)
unfortunately, despite this and other efforts, the United Nations Environment
Programme Concluded in 1991 that the problem of landadegon in arid, serarid
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and dry subhumid areas has intensified, although there were “Local example of

success”(UNCOD, 1991)

As a result, the question of how to tackle desertification was still a major
concern for the 1992 United Nations ConferenceEomironment and Development
(UNCED) which was in Rio de Janeiro. The conference supported a new, integrated
approach to the problem emphasizing action to promote sustainable development at the
community level. It also called on the United Nations Genesak/bly to establish an
intergovernmental Negotiating committee in those countries experiencing serious

drought and/or desertification, particularly in Africa. (Messat, 2010).

The United Nations Conventions to Combat Desertification in those countries
experiencing serious drought and/or Desertification particularly in Africa gave the
convention a full name on £7une1994The stated objective of the convention is “to
combat desertification and mitigate the effects of drought in countries experiencing
seious drought and/or desertification, particularly in Africa, to achieve this goal, the
convention calls for action involving international -gperation and a partnership
approach. It focuses on improving land productivity, rehabilitation of land, conservat
and sustainable management ofdleend water resourceSuch actions should also
prevent the longerm consequences of desertification, includes mass migration, specie
loss, climate change and the need for emergence of assistance to populatiors,in crise
“The convention’s entry into force offers an opportunity for theernational
community to turn its attention to the most impoverished people of the paméed

Nations Department for Biic Information1997).
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2.4 OTHER EFFORTS PUT IN PLACE GLOBALLY TO MITIGATE THE
EFFECTS OF DESERTIFICATION

Desetrtification has been recognized as a major threat to biodiversity. Numerous
countries have developed Biodiversity Action plans to counter its effects, particularly in
relation to the protection of eadgered flora and fauna. A number of methods have
been tried in order to reduce the rate of desertification and regain lost land; however,
most measures treat symptoms of sand movement and do not address the root causes of
land modification such as overgiag, unsustainable farming practices and
desertification. In developing countries under threat of desertification, many people use
trees for firewood and cooking, which has increased the problem of land degradation
and often even increase their poverty.order to gain further supplies of fuel the local
population adds more pressure to the depleted forest adding to desertification process,

(Mousa, 2005).

Sand dune stabilization is often done through the use of shelter belts, woodlots
and wnd breaks, wind breaks are made from trees and bushes and are used to reduce
soil erosion and Evapwanspiration. They were widely encouraged by development

agencies from the Middle East.

Another approach is the spraying of petroleum or Nano clay oveir seih
cropland. This is often done Bmreas where either petroleum mano clay is easily
obtainable e.g Iran. In both cases the application of the material, coats seedlings to

prevent moisture loss and stop them from being blown away (Njeru, 2007).

The soil is also enriched by restoring its fertility, this is done by planting
legumes which extracts nitrogen from the air and fix it into the soil, food crops/trees e.g

barley, beans and date palms are the most important.
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At the local level individuals ah governments can temporarily forestall
desertification. Sand fences are used throughout the Middle East additbé States
of America. In the same way snow fences are used in the north. Placement of straw
grids each up to a square metre in area Wslb alecrease the surface wind velocity.
Shrubs and trees planted within the grids are protected by the straw until they take root.
However some studies suggested that planting of trees depletes water supplies in the
area. In areas where some water is allldor irrigation, shrubs planted on the lower
one third of a dune’s wind ward side will stabilises the dune. This vegetation decreases
the wind velocity near the base of the dune and prevent much of the sand from moving

(Boulie, 1999).

A “green wall ofchina” which will eventually stretch more than 5,700kilometres
in length, nearly as long as the great wall of china is been planted in north eastern china

to protect “sand lands” desert created by human activity.

Africa, with coordination from Senegal,as launched its own “green wall”
project. Trees will be planted on a 15km wide land strips from Senegal to Djibouti.
Aside countering desert progression. The project is also aimed at creating new economic

activities, especially thanks to tree products sascgum Arabic(Wikipedia,2007)

On the global level much efforts are put in place to check desertification, this
comes from the combined efforts of the United Nations Conference on desertification in

partnership with government of the various coestafected by desertification.
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2.5 NIGERIA PAST NATIONAL EFFORTS TO COMBAT
DESERTIFICATION

In Nigeria, historical records, shows that the Federal and Northern States
Governments have made efforts, established institutions and policies geared towards
desetification control since in the 1930when major concern about the southward drift
of the Sahara desert into Nigeria was observed.By 1937 an -&nghzh commission
investigated the issue, the border emirates were directed to embark on tree planting to
stop the encroachment.

1940 There was asmall action programme in the form of trplanting campaign
was launched.

1960 Bad situition of the affded area prompted the establisment of shelter belts
in the northern fringes.

1977 Federal government set up a national committee on arid zones,
afforestation project with the responsibility of examiithe indept
problems of desertificatiomnd drawing suitable programme of action to
combat it.

1985 Committee started a programme of shelter belt plantings for the
protection of adjoining agricultural lands. But is functions were later
transferred tothe Department of Rural Development and River Basin
Development Authorities (RBDA’s).

1987 Establishment of Forestry Management Evaluation anebr@mating
Unit (FORMECU) to coordinate the World Bank and African
DevelopmentBank (ADB) assisted forestryrgjects in the country

(Ariyo et. al., 2005).
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The Sahelian drought of 1972/73 set into motion the establishment of
afforestation programmes, the construction of dams for irrigation and the establishment
of appropriate national institutions, such instda8 include the River Basin
Development Authorities (RBDASs), the Forestry Management, Evaluation and Co
ordinating Unit (FORMECU), the Energy Commission of Nigeria and the National Co

ordinating, Committee on Desertification Control. FOS ( 2005).

Other eforts put in place by th&ederal government of Nigeria to chettie

menace of desertification are discussed below

2.5.1 Nigeria National Policies Against Desertification

Government has taken cognizance of the rsatitoral nature of the problems of
desertification, in this regard; it has developed a number of policies and plans ranging
from agricultural to energy. Some of the policies relevantesertificationcontrol
includes National Policies on the environment, water resourcesgyendrought and

agricultural.

In addition to these policies mentioned above some plans and strategies have
been put in place. These strategies and action plans contains elements that address the
problems of desertification. Some of these include the Nigerian NationabBEmental
Action Plan (NEAP) and the State Environmental Action plans (SEAPSs), The SEAPs
were prepared for each of the 36 states of the federation and the federal capital territory
through participatory process of planning and action, which seek to dteéegocie
economic and ecological perspective into all the states policies plans and programmes as
well as those stake holders and interest groups within the state for those state in the
desertproned region, their SEAP report priorities their environmeptablems with

desertification ranking as the most important probkfikipedia,2009).
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2.5.2 Institutional and Legal Framework on Desertification Prior to the Coming

into Force of the UN Convention to Combat Desertification

Certain national and stakews and regulations which relate directly or indirectly
to desertification control or related matters have been in force in Nigeria. In many
situations these laws contains provisions that address the causes of desertification such
as deforestation, ovelging, over exploitation of natural resources, in appropriate
agricultural practicespush burning etc. Such laws include the Federal Environmental
Protection Agency (FEPA) Decree, the National Parks Decree 101 of 1991, the
Environmental Impact AssessmégRiA) Decree No 86 of 1992, the endangered species
(control of international trade and traffic in fauna and flora) Decree 1985, the land use
Decree 1978 and the National water resources decree No 101 ofRQMENV 2001

In efforts to implement these wa and regulations, several institutional
arrangements have been put in place in the country for the management of matters
relating to desertification, even before the advent of the United Nations Convention to
combat Desertification, some of the instituns are policy making bodies while some
are actually involved in the implementation of deliberate government policies and

projects to prevent and mitigate the menace of desertification. (FGN, 1999).

The defunct Federal Environmental Protection Agency seasip in 1988 and
charged with the responsibilities on environmental protection, biodiversity and natural
resources conservation including policy matters relating to desertification control and
was infact the National Focal Point for the Convention tenat Decortications in

Nigeria.(FGN,1999).

At the state level, there are series of forestry, agricultural and wild life laws as

well as bush burning and grazing reserve regulations. These categories of laws are
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directed at controlling the notable causdsdesertification. The most significant of

these laws relevant to desertification control are the forestry laws most of which derive
their validity from the old Northern Region Forestry Law. Such laws empower each
State to manage its forest estates aadigg reserves as well as reforest their desertified
areas. Nevertheless, most of the state laws especially the forestry laws are out dated and

required review. The lapses in the laws include weak penalty provisions, (Lawal, 2002),

2.5.3 Environmental Impact Assessment (EIA) Decree 86, 1992

The EIA Decree provides that all development prgjebbuld, from the onset,
undertake environmental impact assessment to determine the possible environmental
effects of proposed project before the project is comarissi. Among the projects
covered by the provisions of this laws are agricultural and natural resources projects.
Some of the projects are subject to mandatory environmental impact assessment and
listed in the mandatory study ligEGN,1999)The environmetal impact assessment is
mandatory for all agricultural projects involving 50 hectares and alfoveother
projects less than that hectarage, the project proponent shall apply to Federal
Environmental Project Agency (FEPA) for scoping of the project, aime of the EIA
process on agricultural project is to avoid embarking on indiscriminate activities such as
uncontrolled clearing of forest, removal of topsoil, indiscriminate bush burning, felling

of trees etc. that might propel desertification (FGN, 1999)

2.5.4 National Parks Decree

The law established the 8 National Parks in the country and a Board for the
National Parks Servicd, is empowered to carry out-8itu conservation of both fauna
and flora. Two of the National Parks, the Yankari, Natidhatk and the Lake Chad

Basin National Park are located in the Sud&abelia Savanna ecological zone of
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Nigeria. By virtue of their location, these parks are involved in activities relating to
desertification control, especially through conservation dietsvin the parks, including
the buffer zones and such activities assist in checking the menace of desertification.

(FMENV, 2001).

2.5.5 Environmental Assessment, Monitoring and Research to Combat

Desertification

This is an important activity in the NA@ational Action Programme) to combat
desertification, consequently, Nigeria has embarked on an environmental assessment
and monitoring programme, which has as one of its objectives to help determine the
trends in desertification process in the country.

Nigeria has updated the land use and regeneration NAP to the country using
satellite data and has established forestry resources information centre fully equipped
with remote sensing and GIS facilities. This has been replicated in the Federal Ministry
of Environment (FMENV) to monitor desertification and pollution issues. Research
activities are on going through the FMENV linkage programme on Drought and
Desertification located at ¢hCentre for Arid Zone Studielniversity of Maiduguri.

This linkage cen# is the country’'s. Convention to combat Desertification/National

Action Programme Implementation centre CCD/NAP.

2.5.6 Centre for Arid zone studies (University of Maiduguri)
The Centre for Arid Zone Studies (CAZS) was established in 1986 to undertake

studies and research on problems prevalent in Sahel and othears#rareas of the
country and design remediation measures andhamsm to combatTwo of such
problems prominent in the affected ecological zones are drought and desertification

based at (BZS) the linkage centre has developed pilot programmes on combating
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desertification. Given adequate financial and technical assistance, the centre can
substantially provide the required technical assistance to the various agencies and bodies
involved in inplementing programmes and projects on desertification control,

(CAZS,1987).

2.5.7 The Federal Ministry of Environment’s Intervention

The Federal Ministry of Environment was establish in 199%he primary
mandate of the ministry includes protection, Ibedsity and natural resources
conservationincluding policy matters relating to Desertification Control and is also
focal point for the Convention todinbat Desertification in Nigeria. The ministry also
co-ordinates annual tree planting campaign throughihe country and implement
projects on afforestation, wolod plantations, plant nursery as measures towards

combating deforestation and desertifica(iBIMENV,2001).

2.5.8 Planned Programmes and activities against Desertification by the Federal

Government of Nigeria

Given the magnitude and extent of desertification in the country, government
future programmes will focus on arresting desertification by protecting desert prone
areas rehabilitate affected areas and institutionalize droaghtliorating masures.

This will be achieved through among others.

2.5.81 Shelter Belt development

In order to check the southward spread of the desert conditions and increase
vegetative cover in the dry lands of the country. Government has approved the
establishment foa shelter belt across the extreme strip of the Northern parts of the

country (i.e from the Sokoto basin in the Northwest to the Lake Chad Basin in the North
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East). This project which is estimated to cost about eleven billion naira (about US
$95.6m) andtiis spread over a period of five years, has -@kewith the on going
establishment of 51 standard nursery centres in the Northern states and Abuja. The bulk
of the financial resources are expected to come from the ecological fund office in the

presideng.(Ecological Fund Office,2001).

2.5.82 Capacity building against Desertification

As part of the efforts to combat desertification is also a planned programme and
activities against desertification, this is to combat desertification and mitigate ¢hts eff
of drought; government is working on a master plan to further strengthen its on going
efforts in building the capacity of various institui® working in this area. This
initiative will be geared towards the protection, development and sustainable

maragement of the country’s natural resources endowment particularly in the dry lands.

2.5.83 Development of Drought early warning system

A proposal for the development of a comprehensive early warning system has
been submitted to the ecological fund ddfior funding. It is expected that this project
will facilitate proactive management of drought thereby complementing the efforts of

the Federal Department of Meteorology.

2.5.84 The development of alternatives to fuel wood

Another planned action by thdederal government of Nigeria, is the
development of alternatives to fuel, wood. A major threat to the afforestation and
reforestation efforts is the cutting down of trees and other plants before they even reach
the stage of harvesting. Under this projeéfiprts will be concentrated on providing in a

sustainable way alternatives to fuel wood, which is the major cooking fuel in the dry
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land zones. Energy related projects in the area would also aim at improving the lives of
the people and empowering thenoeamically, while also paying particular attention to
gender needs. Consequently, the following activity have been lined out for execution,

this will directly or indirectly curb the menace of deserttiica, (FGN,2001).

2.6 INTERNATIONAL ASSISTED PROGRAMMES TO COMBAT
DESERTIFICATION IN NIGERIA, PAST AND PRESENT EFFORTS

The drought of the 1970s and 80s in the Sahelian zone of Nigeria led to the
breakdown of biological processes, depletion of water supplies, slow growth of trees
and loss of livestock ancrop production. Government action led to harvesting of Lome
funds through the European Economic Community (EEC) to support three programmes

in the drought affected areas. There-a#€SACDP), (NEAZDP), (SEP).

2.6.1 Katsina State Agricultural and Community Development Project
(KSACDP)

This programme commenced in 1987 with the objective of combating
desertification in Katsina State and with the view to contributing to improvement in
agricultural productivity and provides forest resources such as gadere wood. The
programme was funded to the turn of 90 Million. Katsina State government is currently
sustaining the project. This project has aids a lot in the checking desertification in

Katsina State ,(KSACDP)

2.6.2 North East Arid Zone Development Programme (NEAZDP)

It is also an international aid which commenced in 1988, it is also designed to
cut down desertification in Yobe and and Borno States responsible for agricultural
development and preservation of unique habitats in Yobe and Béates. The sum of

N336 million drawn from Lome Il funds was expended on the projects. Although
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external funding has ceased, the project is still receiving funds from Yobe State

Governmen{NEAZDP)

2.6.3 Sokoto Environmental Programme

It is also an interational aid against desertification and other environmental
problems, the project took off in 1989, it was funded with 294 million from Lome llI
funds. It was based on community participation for the purpose of creating
environmental awareness and devaeilept of basic skills for the rehabilitation of
desertified lands. The Sokoto State government continues to fund the project after the

ceasation of external funding.

2.7 WORLD BANK FORESTRY 11 PROJECT

The forestry Il programme came into existence in 188Y ended in June 1996.
The programme strengthen the structural base of foradhgestor stabilized soil/sand
dunes and improved the supply of fuel wood, poles and fodder by supporting farm
forestry and shelter activities. The programme covered tees:stwkoto, Zamfare,
Kebbi, Jigawa, Yobe Borno, Katsina, Kano and Bauchi states. The physical
achievement includes the establishment of 5, 566 ha of woodlots and 2,083 km of
shelter belts. The programme was funded with US $95.4 million with the world bank
contributing US $71.0 million, this programme has helped a lot in checking the menace
of desertification, especially the stabiliomt of sand dunes in the

areas.(Wikipedia,2007).

2.8 UNDP ASSISTED NATIONAL FORESTRY ACTION PLAN

The National Forestry Aain programme prepared proposals for programme for

translation into national policies and plans for action in area of forestry as it relates to
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agricultural land improvement, fuel wood and wood energy, conservation of tropical
ecosystems and industrial stggthening and development. The programme is plannsed

to reduce the level of land degradation in the areas the projects will be affected.

2.9 THE HADEJIA-NGURU WET LAND CONSERVATION PROJECT

The HadejiaNguru wetlands conservation project is also laternational
assisted programme to Nigeria which is manalggdhe hternational Union for the
Conservation ofNature (IUCN), it is located in Nguru, Yobe State. It was established in
1987 to maintain the ecological and economic integrity of the Hablejiau flood
plain. The wetland which is about 3,500km constitutes a natural barrier to the southern
movementof the sahara deseffhe main activities of the project are research, public
awareness and education, preparation of management plans and guidediioeacy
and promotion of wisese of natural resources of the area. This project is currently been
restructured to cover the whole of the Komadoeifgbe system up to Niger republic,
but with special emphasisidhe Nigerian side of the basi(Wikipedia,2p0

All the efforts mentioned in the literature review are geared towards combating
the effects of desertification and also to check its occurrence. Nigeria has done a lot to
curb the menace of desert encroachment so also some internationally supparted ai

check desertification in Nigeria,

2.10 APPROACHES AND METHODS FOR COMBATING
DESERTIFICATION IN KATSINA STATE

Katsina State is among the Il frontline states in Nigeria thahésoached by
desert, especiallyanthern Katsina State, i.e the areasdeoing Niger Republic, the

study area is located in this region.
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The menace of desertification is great, the land is degraded, it capacity to
produce is totally reduced, a lot of remedies are put in place in Katsina State and the
study area to check tmeenace of the encroaching Sahara desert.

Some of the agencies that are involved ha titigation of deseréncroachment in
Katsina State includes:

- EuropearkEconomicCommunity EEC/Katsina

- Katsina $ateMinistry of Agriculture and Natural 8sources.

- Katsina Agricultural and Rural Developmen®Authority KTARDA

Katsina Afforestation Projectrt.

-.  Campaign for the rafforestation of Katsina state (CAREFOR)
- Drought and Desertification Controb@mittee

- Katsina Environmental Protection Agency (K&P

- International Fund for Agricultural Development (IFAD)

- Ecological @nsultants

- Community participation

2.11 PAST EFFORTS IN COMBATING DESERTIFICATION IN KATSINA
STATE (INCLUDING THE STUDY AREA)

Various efforts were put in place katsina state to cdomat desertification ahalso
to conserve and reclaidegraded lands.
Land/soil conservation workstested in Katsina State in what was themdwn as
Katisna province by the Native Authorityaff during the early 19%s. The oldest
project was the Wangwabhm shelter belts, which was planted in 1940, with the aim of
checking excessive hamattan wind erosion, and minimize desert encroachment.
1955 The Kandani soil and water conservation scheme for better farming was

initiated.
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1957

1967

1967-68

1970

The Native Aithority influene@ the Kandani project to coverakdani,
Ladanawa, Are, Faru and Kuka in Jibia local government and Riko and
Rabobi villages in Kaita local government area. It also includes lyatawa,
Faduwa, Tashar Kaalietc. These particular villageeas have large tus

of goats, sheep, donkeys and cattle, the villages where heavily subjected
to overgrazing, the soil where particijamade loose, tree planting was
encouraged to check land degradation, sensitization of the farmers were
carried out to plant individuatees and allow natural regenerated trees to
grow. The extension workers also encourage the fartoecsrry out
contour ploughing.

Katsina Native Authority enacted laws to prosecute all farmers that
deliberately refuse to follow the contour pattefiploughing.

A teams of three soil and environmental experts from the United States
of America International Development (USAID) were assigned to
Katsina province. Katsina Native Authority Staff and one agric
Superintendent from the Regional @Gowment Ministry of Agricultural

were attached to the experts, who were trained on strategies to conserve
soil and water and to check the actions of the southward movement of the
sahara desert.

These experts influenced the establishment ofeshiedits in Dankanijiba,
Tagwanmarke. land Reclamation was carried out in Rogogo, the area
was semi desert with scanty vegetation aad low agric productign

1000 acref land were earmarked foeclamationby improving the

soil.
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Apart from establishing helter belts to control desertification. The
project started with 100 acres pilot schemes, during the first season the
project was planted with cowpea and alfafa, the cropped area became a
grazing ground for domestic animals.
19751979 The Funtua Aricultural Development ®ject (FADP) was established.
It is charged with the responsibility of the integrating the construction of
feeder roads, Tube wells, open concrete wells, loan facilities, Dams for
raising of fruits and agrforestry seedling (Nurseriessnd general
improvement in agricultural production with soil/land and water
conservation as its main target.
1987 With the creation of Katsina state in 1987 the ADP wasared.

Katsina Agricultural and Rural Development Authority KTARDA which
is chargedvith responsibilities of

- Land management services

- Checking desertification

- Identify potential uses of land

- Develop and maintain gro-forestry nurseries

- Assist farmers to develop community nurseries

- Develop soil map for thet&te.

- Advice farmers on the efficient utilization of land and water resources

- Advice and assist in implementing soil and water conservation
programmes

- Assist in the growth and maintenance of shelter belts and woodlots.

(KTARDA, 2006)
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2.12 OTHER EFFORTS PUT IN PLACE BY VARIOUS AGENCIES TO
CHECK DESERTIFICATION IN KATSINA STATE AND THE STUDY
AREA

2.12.1 Katsina State Afforestation Project Unit (KTAPU)

The Project unit, (Federal Government Assisted) the Katsina State Afforestation
Project Unit (KTAPU) came intbeing as a result of the Federal Government concern
and substantial emphasis on afforestation for tHferested and degraded areas in
northern states. The project was financed by the WorldkB@&deral Governmeruf
Nigeria, during the period of implem&tion (19881996), the involvement of the
World Bank was to supplement the efforts of the federal government in fighting the
menace of desertification process and its environmental and societal impact. (KTAPU,
2009) since the withdrawal of assistancenfraghe World Bank and the Federal
government, the state government is still sustaining the programme till date (KTAPU,

2009).

Aim and Objectives

- To stabilize the soil conditions in desertification threatened areas, as from
latitudes 13N in the state.

- To improve the supply of fuel wood, poles and fodder by supporting farm
forestry shelter belts activities.

- To enhance proper management, training and research in forestry.

- Sand dune stabilization, especially in the extreme northern parts of the state.

For the project to achieve the mentioned objectives the following programmes
were implemented as for the working document and midterms review

a. Nursery development to provide sufficient seedlings indigenous and exotic.

39



. Establishment of shelter belts.

Farm Foestry Rogramme (farmers woodlots, trees on farm lands, boundary

planting, ochard, windbreak, home gardening, amenity planting etc.

. Establishment of trial and experimental plots.

. Publicity and enlightment aimed at educating the general public on tHeande

benefit of additional tree cover with a view to saving the environment from
further devastation and increase income.

Introduction and promotion of improved burning stove and promotion of coal as
an alternative source of energy to firewood in amgiteto make a modest start

at closing the deficit in the demand of fuel wood and sustainable supply.
Development and training of staff and farmers to improve their skills in various

aspects, (KTAPU, 2009).

2.12.2 Achievements of KTAPU in checking Desertification

Vi.

Establishment of 7 project nurseries with necessary facilities with three (3) bore
holes.

Establishment of 31km x 30m of shelter belts and 10 ha of trial and experimental
plots.

Training of 106 staff on various aspects on the emwirent, including foreign
training

Productions of 6,187,099 assorted seedlings as against a target of 7,188,000 th
year (2009) not less than0B,000 were raised yearly since it inception for farm
forestry programme, shelter belts woodlots etc.

Farm forestry models achieved.

Woodlots, 4,178 was establishasl against the target 0#4625.
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Vii. Orchards, 124 was establisheslagainst the targeted 150.
viii.  Trees on farm, scattered, 6591 were raised as against the target of 6445.
iX. Bounday planting, 5169 were planted as against the target of 6235.
X. Home garden, 380 gardens were established as against the target of 450.
Xi. Natural regeneration 1055 were counted as against 1700.
Xii. Road side planting, 59km were planted as a agdiagatget of 120km.

Since he withdrawal of assistance of the World Bank and tleelefal

government. The shelter belts were no longer established. (KTAPU, 2006).

2.12.3 The Role of KTAPU in Controlling Desertification in Jibia Local

Government Area

The project helped to control desertification in the local government area under
study, which includes production of seedlings, for instance in 2009, 500,000 seedlings,
were raised in six different nurseries located in Daura, Dabiram, Katsina town, Jibia (the
study area) and Kona Are. The seedlings are distributed to farmers to further promote
roadside planting, boundary plantation on the farm and line fencing, some of the
seedlings are used in the construction of woodlots, wind breaks etc. Since the inception
of the programme 700,100 seedlings have been distributed to farmers in Jibia local
government area (KTAPU, 2009).

Since the inception of the programme KTAPU has established 400 woodlots,
and 8km of shelter belts established in paparawa, Kuka Jibiya alathiavillages and
also about 200,000 slips of vetiver grasses were planted at the North Eastern part of
Jibia to control the Southward movement of the sand dune and also to demarcate farm

boundaries.
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In addition vehicles were provided to the farmers tloe movement of the
seedings to various locations, the Wardedtl is responsible for the distribution of the

seedlings, the products belongs to the farmers.

Also extension workers are sent out to enlighten thedes on how to plant the
trees by demonsition, public enlightment campaign on the danger of desertification is

also carried out.

Women are also enlightened to use local stoves from Niger Republic that

consume less firewood, so also dnstoves are encouraged. (KTAPU, 2009)

2.12.4 The Activities of KTAPU in Controlling Desertification in Kaita Local

Government Area

According to Albaba, (2000) KTAPU since its inception helped to control
desertification in Kaita local government by the production of nurseries such as project
nurseriesandcommuniy nurseries. The seedlings produced are distributed to farmers to
further promote roadside plantation, boundary plantatiarithe farm and line servicing
some seedlings are used in the consiwmacof shelter belts, woodlotsiree the
inception of the mject 10km of shelter belts have been established at various locations
in the local government area, and about 410,000 seedlings have been distributed to
farmers in Kaita local government area.

Other activities such as movement of seedling to farmersnsrin services etc

were a duplicate of what is done in Jibia Local Government Area.
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2.12.5 The Role Played by the Katsina Arid Zone Programme, European

Economic Community/Katsina State Government.

The EEC came into being in 1987, it is an Internai@ommunity assistance in
some northern states of Nigeria that is aimedclack the aridity of theand
desertiication in northern parts of the country. Katsina state is one of those states that

benefited from the activities of the EEC.

In Katsina statet was formally called Katsina Arid Zone programme, but their
activities were later transferred wholly to the EEC/KTSG. TREKTSG carried out a
lot of programmedo check desertificatiosome are given below. Afforestation is one of
the project carriedut by the EEC/KTSGIt had impressive record of tree seedlings
production, distribution and establishment of shelter belts, wind breaks, woodlots and
trees on farmthese plantings contributes to diié reduction in desertificatiomcrease

in conseration and sustainable agricultural producifZP/EEC/KTSG,1995)

Shelter belts of 2000m long and 30m wide are planted at right angles to the
prevailing dry season wind. 101 shelter belts were inherited from the Katsina arid zone

programme, 50 more habeen established.

A forestry extension network is promoting tree planting by the rural population
of their benefits and aims at 9 million trees which will be planted by 30,000 farmers.
Three planting options are open to the participatangners;these g wind breaks,

woodlots and farm boundary hedges and trees on farmlands. (KAZP/EEC/KTSG, 1995)
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Table 25: Breakdown of seedling establishment inieas nurseries at various parts
of the state

Year No. of seedlings
1987 250,000

1988 830,000

1989 1,129,000
1990 1,200,000
1991 1,700, 88,000
1992 2,000,000
1993 300,000

1997 1,900,000
2006 5,00,000
2003 250,000

2005 1,000,000

Source Deptof SilvicultureEEC/KTSG 2010.

The EEC/KTSG carried out a lot of activities to curb the menace of

deserification in Katsina state and the study area

The EEC/KTSG carried out the establishment of shelters belts, which are planted
with drought resistant species of trees such as Neem Eucalyptus, Albelek,
Delbajia siso, etc. With the aim of checkitng tencroaching desert and to serve as wind

break, fire wood is also obtained.

The state government acquire the land and pay compensite land is handed
to the Ministry of Agric and Naturaldé®urces, Forestry &artment will undertake the
establishmet of the shelter belt along with weedjngrotection and patrolling, the

EEC/KTSG gives the planting options as mentioned below.
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Private Woodlots
Interested farmers can set adi®ehectare of his farm land for the establishment
of the private woodlots400 number of tree seedlings will be given to the farmer for

planting at the spacing of 1.5m

The programme also assist the farmer with fencing wire, and fencing post as
well as technical assistance from the village extension workers free. The forestry

products derive belongs to the farmer.

The tree harvest is done on yearly basis of 100 trees per each year, this is done in

a circle until the circle is completed.
The tree species planted by the farmer depend on the farmers choice.

Community Woodlots:

This comes from the acceptance of the community coadea portion of land
is set aside by the communitjrne EEC also provides the seedling, but the community
decides on which to plant. Extension workers are also attached to the community to
demonstree how to plant the treggrotection is done by the community, the product of
the woodlot also belongs to the community, EEC/KTSG only advice on the mode of tree

harvesting which should be done in circles until the harvesting is completed.

Trees on Farmlands

Trees on farmland consists of mainly economic trees, e.g guava, mango, cashew,
lemon etc. 65 no of economic trees is given to the farmer to plant on his farm as well as
protective basket are given to guide the trees, from animals browsing andavitialsy
all the trees and other products belongs to the farmer, all the technical assistance is

given to him by the EEC/KTSG.
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Natural Tree Regeneration

These trees grows naturally on the farms, the number of regenerated trees are
asked to be known, theegenerated trees are marked with paints, if 100 trees are
discovered, the farmer is given money for each and also to buy baskets to protect the

trees, the paints is used to mark this tree year after year and records are kept.

Other strategies used by EEKJSG is to involve schools and women in
carrying out afforestation, both primary, secondary and tertiary institution students are
recruited into young foresters clubs (YFC). They are now taught on how important tree
planting is pilot schemes are now sep Wby various schools inform of woodlots,
windbreaks and orchardthey are also encouraged to plant trees in their parents houses

and farms, the programme is termastatch them young.

In the women’s programme, it is the introduction of local stovescihlagsumes

less firewood against the trédnal three (3) stones opendi(Munir, 2009).

2.12.6 Efforts putin place by the EEC/KTSG to check desertification in Jibia
L.G.A

Range Management: Most of the areas obseamdisurveyed in the north
extreme egions of Katsina state have degrtinds caused by over cropping and over
grazing. In many places degradation is so advanced that recovery appears hapleless
community ageement the programme has fend®dha block on the Tsagero and Riko
grazing reerves (in the study area) to demonstrate the effects of protection from
grazing, contour ripping and seedling with grasses and legw/eesver grasses are
used to stabilize sand dunes drift and also to control erosion at TsAgerd 5,000
splits wereplanted, folder trees were also planted within the fenced areas, this is aimed

at replenishing the lost quality of the soil, (EEC/KTSG, 1999).
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Four nurseries have been established to produce vetiver planting materials and
tree seedlings for use in theagng reserves. Below are sites and the number of vetiver
splits planted.

Tsagero 1.60hal100,000 splits
Daddara 1.56ha150,000 splits
Ruma 1.66ha65,000 splits

Kabakawa 2.00ha300,000 splits

Irrigation facilities were also provided at the nuyssitesby EEC/KTSG.

2.12.7 Conservation cropping to check land degradation

According to Munir (2009, conservation cropping was one of the cropping
practices the ideas was sold by the EEC/KTSG to farmers in Northern Katsina State
with Jibia and Kaita bcal Government Areas inclusive, here the farmers were advised
through the extension workers to carryout cropping practices that will protect the land
from any form of deterioration and increase or maintain farm production at the highest
possible level tahe benefits of the farmersuch practices includes the use of manures
and fertilizers, multiple or row cropping, crop rotation, intercropping, which usually
includes the growth of legumes, strip cropping, mulching, mulching is not practicable in
these agas of the state due to the intense animals feeding. Feedings habits reports from
the extension workers over the years shows a tremendous improvement in land

conservation and crops improvement.

2.12.8 Training Programmes on Desertification Control

The EEC/KTSG carried out short duration training programmes which was
organized in Mashi, Jibia, Daura, Kaita afdngolocal government areas, here the
extension workers and their supervisors gave special trainings to selected people, such

as village heads, ctact farmers or active members of youth clubs, these special
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training includes checking desertification on individual levels, land conservation
principles techniques and crop management were carried out, practical demonstrations
was also done. Plots of @& were requested from the rural communities for the

establishment of demonstration areas.

2.12.9 Tree Planting by EEC/KTSG in Jibia Local Government Area
Seedlings were rasl bythe EEC/KTSG and distributed farmers free, the

planting options are geén to the farmers, which incled wind breaks, woodlot and trees

on farmlands.

Table 26: Is a breakdown of the number of shelter belts planted by EEC/KTSG

since its inception in Jibia L.G.A

Year No of shelter belts
1987 2 blocks
1988 3 blocks
1989 2 blocks
1991 3 blocks
1991 1 blocks
2005 9 blocks

Source: Silvicuure Dept EEC/KTSG (2010)

A total of 40km of shelter belts has beefranted in Jibia LGA by the
EECKTSG since its inception.
Since the inception of the EEC/KTSG a total of alti§ wind breaks and 56 woodlots
were established in Jibia Local Government Area. This was between 1987 and 1990,

nore was established since 1990.
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2.12.10 Acquisition of Base Data that is Relevant to Combating Desertification by
the EEC/KTSG in the Study Area.

Several types of data have been collected to facilitate the production of good
conservation master plan in the study area, (Jib&ataK Mashi, Baure, Zango, Mai

Adua and Katsina.

These includes climatic data which is invaluable in undadihg the moisture
stress of the environment, also the compilation of possible plants species, the drainage
characteristics of rivers and underground water level will provide information relevant

to damming, irrigation and acquifer exploitation.

Satellie imagery of the area will gavthe type of land usactivitiesin the study
area. The solil survey reports is also very important, so also land capability classification
are all very useful, because it will give the conservationist the understandifglee al
degraded areas in northekatsina state with the study area inclusive. From these
records one can have a birds eye view of the environmental problems (desertification)
and appreciate its magnitude, then a quantification of the degtadath can aw be

made, (Maniy 2009).

2.12.11 Activities of EEC/KTSG in checking Desertification in Kaita Local

Government Area

The EEC/KTSG also carried out som@grammes in Kaita Local Government
Area d Katsina State, from the literature available and the otakview carried out
with the chief extension officeof the EEC/KTSG, the activities were almost in a
duplicatewith Jibia LGA these may be attributed to the fact that Kaita d@nid local
Government Areasare directly adjacent to each othéhe type ® environmental

degradation (desertification) is similar, so also activities to check its menace are also
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similar, but the intensity of these efforts by EEC/KTSG was higher in Jibia Local
Government Area.

Conservation cropping methods, to mitigate effe¢tdesertification was also an
idea sold to farmers Kaita LGA by the EEC KTSG, thiswas done through the
extension ervices, so also short duration training programmes were carried out on
selected people in Kaita Local Government Area to check deEsdion.

Demonstration areas were also established in Kaita Local Government Area:

2.12.12 Tree planting by EEC/KTSG in Kaita Local Government Area

The EEC/KTSG also assisted farmers, and sthéth free seedlings, also
planting options were given tihe farmers, but he chose the one he likgstions of
windbreaks, woodlots, trees on farmlands were given to the farmers.

Table2.7: Is a break down of number of shelter belts planted by the EEC/KTSG in

Kaita local government Area.

Year No of shelter belts
1987 2 blocks

1988 2 blocks

1989 1 block

1991 4 blocks

2005 7 blocks

Source: Silviculture Dept EEC/KTSG (2010)

The table above shows that a total of about 32km of shelter belts has been
planted by the EEC/KTSG in Kai Local Government #ea since its inception.

Also extension services were carried out in planting procedures and how to
maintained the tender seedlings to maturity. Baskets were also givéor pubdtection

or money ® buy the baskets, fencing poles and wire nets.
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Womenwere also sensitized on the dangers of using much wood, to the environment,
they were advised to use local stoves that consumes less fire wood, to replace the

traditional tree stone open fire that consumes much wood.

2.13 THE ROLES OF (KTARDA) KATSINA STATE AGRICULTURAL AND
RURAL DEVELOPMENT AUTHORITY, IN CONTROLLING
DESERTIFICATION

KTARDA is a major agency and centre of activity in agricultural sector, the
responsibility of KTARDA are extension services,gfo-forestry and soil conservation
services, des#fication control, land use planning, rural infrastructural development,
comprising of rural roads, water supply and development of fadama irrigation and the

distribution and sales of implements, farm inputs and sprayer.

The project came into full oparan in 1988 following the creation of Katsina
State, the main objective of thegro-forestry and soil conservation services is to
provide material and services to support adaptiveareseand extension efforts for
effective transfer of technology to faers. The activities of this particular department
are, the establishment of woodlots, boundary planting, constructions of contours on
farmers famlands, divergenceonstruction of terraces on farmlands, check dams
construction, production of forestry seidl for distribution to farmersproduction of
fruit seedlings for sale to farmers at subsidies rates for the establishment of orchards and
the production of vetiver grasses for sand dune stabilization and erosion control (Dikko,

2002).
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2.14 THE ROLES OF KTARDA IN CHECKING DESERTIFICATION IN
JIBIA LOCAL GOVERNMENT AREA.

KTARDA in its efforts to check desertification has established 10 shelter belts,
90 hectares of badly eroded areas were reclaimed, mostly by tree planting 8 woodlots
were established, 40@ectares of land were planted through the construction of
contours. Divergence construction carries about 500 hectares. 360 hectares were
constructed by means of terrace construction and also 5 hectares of land experiences

check dams (KTARDA, 2006).

About 13,000 fruit seedlings was produced and were sofdrtoersat a very
subsides rate, in the case of vetiver grasses about, 200,000 slips were produced and

distributed to farmers (KTARDA,2006).

Personal observation shows nonfunctional bore holes mtugalocations with
the label of KTARDA, also were open wells with the same labels bearing KTARDA,
this were all put in place to provideater for some of the establishpdbject in the

study area.

As at the time of writing this reports thecords of activities done by KTARDA
in Kaita Local Government Area, to check the menace of desertification could not be
found, but personal observation in Kaita Local Government Area showed a shelter belt
bearing KTARDA on the sign post, and someodlots So also some abandonepen

wells were seen bearing KTARDA on them.

2.15 THE ROLES OF JIBIA DAM IN CONTROLLING DESERTIFICATION
IN JIBIA AND ENVIRONS

The Jibia dam is located in Jibia Local Government Area, it is part of the

develgpment plan for the Sato RimaBasin, being carried out by thederal Mnistry
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of Water Resources through the Sokoto Basin Development Authority, the project was
meant to provide water for agriculture all year round, also the supply of potable water to
the town of Jibia andhe neighbaring villages and also to create a barrier against the

encroaching Sahara desert (Sani, 1996).

There are three fundamental features, the dam,itkelfirrigation network and
the water supply system. The homogenous earthful dam is 3.68krarldr@gl.5m high

and lies oer the Gada river, a tributary Rima river.

Water is stored during the brief rainy season in the reservoir, which have a
capacity of 142 million cubic metres. A 105m long intake tunnels passes through the
body of the dam and o@es the stored water from the reservoir to the irrigation outlet.

(Federal Ministry Of Finance And Economic Deveatognt 1991).

Most of the water in the reservoir is intended for the irrigation of 3,500 hectares

of very fertile soils during the dry seas

The irrigation system consists ah in pumping stations, two compensation
reservois, about 200km of canals (both concrete lined trapezoidal canals precast, cast
concrete parabolic canals) and over 100km of drainage canals, the Dam was completed

andcommission in 1992, (Sani, 1996).

The Dam has a lot of impacts on the environment it is located, it provides water
to woodlots and shelter belts that are close to the reservoir, irrigation activities also have
a tremendous improvement, water is also mtedifor domestic uses and to both plants
and animals, it is also a good barrier against the occurrence of dramght

desertificationSani, 1996).
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Personal observation shows that the dam hasositiye effect @ the
environment as at the time of the obvsgion (March, 2010). At the time of the year,
lands within the extreme north of Katsina state is also bare of vegetation, but coming to
Jibia dam at that period of the year, gave a different scenario, because trees, shrubs
grasses where seen flourishitige land within the eastern part of dam seems to be very

fertile.

The cultivaed areas for irrigation also weggeenish. Shelter belts, woodlots,
trees on boundaries and a section of grasses closed to the Jibia dasitprbe

different from other plats far away from the dam.

On engaging some people in discussion, it proves that the dam is playing a very
important role in the lives of people within the area. Desertification according to one
person interviewed has stopped totally in the area for thielfayears. The researcher’s
observation shows that the dam has helped greatly in controlling the menace of

desertification in Jibia and its environs.

People were also seeing fishing on canoes and on calabashes. Jibia dam has not

only checked desertifitian in that area, ihasalso alleviatd poverty.

2.16. THE ROLES OF JIBIA LOCAL GOVERNMENT COUNCIL IN
CHECKING DESERTIFICATION

Desertification is an environmental problem that is of great concern to Jibia local
Government council. The Local Governmehitea since its creation has planted 9
shelter belts of 2000m by 30m located in Zandam, Dambarewa, Kula, Kuka Babangida

Block | Kukan Babangida Block Il Yanono Makamawa and Dan Tambara villages.
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Jibia Local Government Council has also established 40 wtodi various
locations. The Local Government council also provides shelter belts demarcation, and

fencing materials to farmers to check animals browsing.

Mobilization of Youth Associations, Religious bodies and any relevant

association to have tree ptang sites.

The Local Government Council alsselected key workers fronother
departments other than the forestry unit to help in promoting tree planting to check

desertification.

The chairman of the local council has recently set up a standing deeyntitis
committee is tasked with the responsibilities of examining the successes of various

programmes set up to check desertification in Jibia Local Government Area.

Also sensitization programmes atarried out to invole people to checkhe

menace bdesertification in Jibia local Government Area. (Dahiru, 2010).

2.16.1 The Roles of Kaita Local Government Council in Controlling

Desertification

Kaita Local Government Council has put in place several measures to check
desertification in the locagjovernment area. These includes:
- The raising of seedlings
- Matured seedlings are distributed to various people across the local government
area through village heads, seedlings are collected from the village heads to be
planted by individuals.
- The localgovernment council set up standing committee for the protection of

vegetation within the local government area with the supervisory couril
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charge of agriculture as the headd other members. The committee teoh
reference is to ensure all the gition are protected against destruction and to
stop all manners of encroachment.

- The committee is to advice through experts the best ways to plant trees.
(demonstration)

- The committee is also to enforce the services of forest guards and should give all

modalities to enhance their performance.

From 2008 the state government ordered Kaita Local Government councils to
plant between 180 hectares of woodlots yearly.
The state government also ordered the district heads to plant trees in their
domains.
- Thestate Government also ordered theddmgs should be protectén maturity,
watering, fencing etc should be done.
- The sate government also order&aita Local Government Council to employ

watchmen and 23, people to talare of other activities (Garl2810) ).

2.17 COMMUNITY PARTICIPATION IN CONTROLLING
DESERTIFICATION IN THE STUDY AREA.

The United Nations Convention to Combat Desertification calls for a batfpm
and participatory approach in identifying, implementing, monitoring and evaluating
projects that combats desertification and mitigdéie effects of droughts. Projects
should be initiated and managed with the maximum participatiortheflocal
communities including women, youth, poorrfers and pastoralists. The UNCCD offer
local communitiesa very wide range of opportunities based on local circumstances,

traditions, culture norms, knowledge, aspirations and priorities (Msafiri, 2009).
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Rural peoples knowledge about their environment is often superior to that of
outsiders, examples can be fouin mixed cropping, knowledge of the environment,
abilities to observe and discriminate and results of rural people’s experiment. Rural
people’s knowledge and modern scientific knowledge are complementary on their

weakness, combined, they may achievetwiegther would alone, (Chamber, 1993).

The UN convention tocombat desertification also aims to improve the
environment affected by desertificationdevelopingcountries by coordinating donors
efforts and encouraging affected countries to set up Natidction Plans to combat
desertification with grass rogparticipation.Particularly with people who live off land,
the convention framers believed that the locedgle, who are often poor, knawore
than anyone else abotietfragile ecosystems in vdtithey live and work. Thus, in best

position to contribute to the fight against desertification UNCCD, (1997).

Farmers in the dry lands of Nigeria have always existed in a precarious balance
with the harsh and ihospitable environmentdominated by risland uncertaint They
have evolved over the years some traditional response mechanisms of copping with such
risk and uncertainly in managing their environment. Emphasis should therefore be

building on existing knowledge and capacity.

The Local Governmenof the study area, Jibia and Kaita Local Government
Areas have various means in copping witadeteriorating environment. Records about
community participation in checking desertification was not readily available, but
personal observation, and intewe shows that theocal communities one way or the
other put in effort to check desert encroachment, some of the activities were

unconsciously done without knowing the consequences, i.e checking desert.
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Information on environmental (land) degradation isually noticed by
individuals, these degradation may be oas#ted with desertificatiorare usually
reported to the district head, who in turn report such issues to the representative at the
local government level (councilor) before such case is repastédaetchairman of the
LGAs, the chairman will now use his initiatives to combat such environmental problems
if it is not beyond his capacity. But if it is beyond his capacity, then reports are made to
the appropriate agencies at the state level. Who maycaoatrol such environmental
men&e with desertification inclusivethese methods of approach to environmental
issues is done in both Jibia and in Kaita LGAgerview with Mallam Hassan

Musa,2010).

Personal observation also revealed some irrigation igesivcarried out by
individuals on the banks of River Gada at Malamawa, Gangara and Zandam villages in
Jibia local government area, various irrigation techniques were involved, so also some
villages like Sawariya Lalaioni and matsai where observed iraHatal Government
Area, some irrigation techniques where also involved, this villages are located by the

river Tagwai in Kaita Local Government Area.

The observation shows that the beds of rivers Gada in Jibia LGA and river
Tagwai in Kaita LGA, was dryral very sandy at the time of the observation but the
local people dugged open wells on the beds of these rivers, the water is used to irrigate
the lands by the rivers through various irrigation techniques, the old shaduf method of
irrigating the dry landvas observed in the study areas. So also pumping machines were
also used to water the lands by those rivers in the study areas, vegetations observed by

these areas were growing very well. These includes some woodlots personal farms, etc.

58



Personaby the bcalsefforts in creating water channels on farms by these rivers

where also observed those that can afford cement used concrete channels.

Grass Hedging especially around farms to serve as boundary on the farms are
also some efforts put in place to cherksion, and sand dunes movement, these method

is observed in both Kaita and Jibia Local Government #Area

Interviews with the locals also shows that even the planted trees were usually
harvested for fuel wood, under this condition calréfarvesting is doe towards the

beginingof the wet seasathe trees harvested will regenerate easily.

At the governmentsecondary school Kaita some nurseries were seen, this were
usually planted arnd the school compounds on somecasions, the communities
around the ehod were given some to plarh€ school also urge students to plant trees

at home and their various farms.

Manure of various fyes were seen been transportadazal Ox driven carts, to
various farms. Some were seen distributed on the uncultivatedafadsithis is to

replenish the degraded land.

Sacks filled with sand are seen at various locations mostly on erosion sites, these
were done to check land degradation by water erosion. It is observed in both Kaita and
Jibia Local Government Areas. It is @lsised to check the movement of sahdhe

especially around productive lands.

Communities within Jibia and Kaita Local Government areas also have
community woodlots at various locations, plots of land were also dormtetthe

communityto various agenciebat are checkimdesertification bythese are used either
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for wood lots establishment, or shelter belts establishment and also for experimental

demonstration.

Various communities through the traditional rulers and other organizations are
involved in nsitization campaigns on the dangers of desertification and deforestation

to their communities, this has yielded a lot of results (authors sivtassh2010).

2.18 SUMMARY OF THE LITERATURE REVIEW

The literature review focuses on the various ways désation is mitigated
globally, subSaharan Africa (Nigeria), Katsina state and the local government areas of
the study area. The literature review also observed comnpanitigipation of the study
area in combating desertificatiothere variousactivities on curbing desertification is

also received.

From the literature reviewed, it is observed that the major mitigation strategy
adopted to check desertification in Nigeria and #tady area in particular is
afforestation. The causes and implicationsl@dertification in the Nigerian environment

and the study aremrealso reviewed.
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CHAPTER THREE
THE STUDY AREA AND METHODOLOGY

3.1 THE STUDY AREA
3.1.1 Location, Position and Size

The study eea covers Jibiaral Kaita Local Government Areaboths Local
Government Areaare locatedadjacent to each other. They are located approximately
between latitudes 125N and 1F15N and longitudes W0E and &30E.The area is
located in the extremeorth wedern part of Katsina Staté& borders NigeiRepublic to
the north and Mashi Local Government Area to the East, then Batsari, Batagarawa,
Katsina, Rimi and Mani Local Government Asda the South and Zamfara State to the

West.The size of the study area is 1278km
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Figure 3.1: Map of the studwarea
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3.1.2 Climate

The climate is seasonally wet and dry. It is dominated by two air masse® Thes
are the rain bearig southwesterly winds and the caldiry and dusty nortleasterly
winds, locally known as the “harmattait different times of thegar, when one or
the other winds prevailthe area experiences either rainfall or dry harmattan depending

on the advance or retreat of the other (Nyong and Kanay@g§6a).

3.1.3 Vegetation

The vegetabn here is Sudan savannah tyfiet is composeaf trees scattered
over an expanse of grassland. The trees are usually characterized by broad eamopies
the baobab with large trunk is taller and larger than the etis species or types found
here.lt also includes various types of acacias (Nilafiélbida and Seyal). Others are
Neem (Azadrita indica) etc and various types of scattered shrubs such as plastima
Cassia Sigrana, occasionally forming woodlot. Most of these trees are xylophytic in
nature i.e the ability to resist drought conditionss tisi through having longoots,
leathery leaves and tiny leaves, as well as development of spines to reduce excessive
transpiration The drought resistant plants do not shed their leaves, but other trees shed

their leaves during the dry season.

The bladesof the grasses witheand dry off during the dry season. Their
underground stems develop new roots during wet season. Grasses in the area hardly
grows up to 1m at maturity. Pasture in the area is very low and grazing fields are
diminishing due to intemge cultivation by the growing population and shrubs usually
dry off in the dry season leaving the soil bare, imade plantations forms a significant
portion of vegetation in this are&helter belts woodlots and wind breaks are all found

in the area(Shittu, 1999).
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3.1.4 Geology, Relief and Soils

The study area falls within the Chad formation which &lmup of sedimentary
rocks of Qetaceous origin. The relief of the area is of the lower Chad plains. The
relative relieffalls within the average adbout 15 to 20 metres, the landform in the
study area is sandy plains. Where great sand sheets occupy most of the area. However, it
is not uncommon to find deposits of sand dunes of varying degrees especially when you
move towards Daddara Kusa, Kaga vidagin Jibia local government Area and
Dankama, Duma, Jiki Gisgerewa villagesKaita Local government areanthward.
The dunes are formed from the deposition oflecbmaterials carried along by strong

winds from across the Sahara desert, especiallpgltite dry season, (Shittu, 1999).

The soil consists of mostly unconsolidated sediments which are predominantly
sandy, silt to sandy loam, it igdwn or reddish brown in natur&his type of soil is
formed from the deposdn of erodedmaterals over sdimentary formationThey are

less acidic ath well drained, with fairly lonclay content.

3.1.5. People and Economic Activities

Jibia Local Government area has a population of 167p&8fple,while Kaita
Local Government Arednas a ppulation of 182,409ational Population Commission
2006).The people of Jibia and Kaita Local Government Areas are predominantly Hausa
and Fulani living together, Majority of the inhabitants of the areas are farmers,
(Subsistence). They also keapimals;almost every familjkeeps gazing animals like
cattle, Goats, and sheep. These are usually moved by herders from one place to the other
in search of pasturespecially during the dry seasoBome owners of these animals
move then to areas south of Katsina state especiabbyrtiddle belt region of the

country during the dry season in search of pasture.

63



Much of the rural settlers (men) also carry out irrigation agriculture by the banks
of the major rivers in the studyes, to aument their incomeSmall scale businesses
are also done in this area such as furniture making, mectsavices trading of all
sorts.Some banks are also located in twisa especially in Jibiaea, with banks like
the Union Bark, as at the time of this stud@ceanic and First Bank have their

structures ready to staoperation in Jibia.

3.2 METHODOLOGY
3.2.1 DATA COLLECTION

Methods and Procedure of Data Collection

In order to achieve the stated objectivéghis study, the following data were
collected in line with the stated objectives of the research
0] To deternme, the magnitudef desertifcation in the study area. The Normalize
Difference Vegetationndex (NDVI) statistics were collected from ediite
imageries.
Normalize Difference Vegetation Index is a simple numerical indicator that can
be used to analyze remote sensing measurement, typically but not necessarily from a
space platform, and assess whether the target being observed contaigeedine

vegetation or not (Wikipedia, 2007).

The NDVI statistics were derived from the following satellite imageries
LANDSAT MSS of 1976 50m, LANDSATTM 30m of 1987, 295 SPOT XS 20m and

2006 LANDSATETM 15m.

These imageries covered four decades withimage for each decade. From the
NDVI statistics collected, the percentage area coverage of desertification wad/

determined.
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Three types of vegetation cover weidentified. These arge Discontinuous
savanna shrubs/minor grass components. Dominardansev woodland shrubs/minor
tree component / dense (grasses. Dominant savanna wood landfagro

forest/orchard/riparian forest

(i) To assess the various mitigation strategies adopted to curb desertification in the
study areawas also determined fnothe stellite imageries, LANDSAT MSS of
1976, 50m, LANDSATTM 30m of 1987,1995 SPOT XS20m and 2006
LANDSAT ETM. These imageries also covered four decades with one for each

decade.

The percentages land mass covered for each of these variables was determined

ard estimated in M

The imageries used to achieve these objectives, where analyzed by visual

interpretation of the imageries.

Digital image processing of the satellite data and analysis of the stated objectives
of the study were carriedub using the bsic software’s.Earth Resoure Data

Acquisition System (ERDAS imaging versidh7), Arc view 3.2 and Arc infsoftware.

These digital datan CD ROMS were procured from Federadartmentof
Agriculture and Land Resources, Livestock House Mamd&adunaand the National
Space Rsearcland Development dency Abuja.

(i) To assess the success rates of the mitigation strategies used for combating
desertification in the study arearhis was determined from structured

questionnaire, which was administeriedrespondentsSixty close endedopies
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of the Questionnairewere administered in tharea under study. Purposive

sampling method of administerimgestionnairesas adopted.

In addition to the data obtained from the daéeimageries and questionnaire
administeredliterature was also obtained from various agencies which were responsible
for desertification control in Katsina state. Some of the agencies are European
Economic community EEC/Katsina sta@overnment (EEC/KTGS), Katsina State
Agriculturaland Rural development AuthorifKTARDA and the afforestation Project

unit (KTAPU).

Literature was also obtained from published and unpublished works done on
desertification. Dissertations, conferences and seminar papers, booksceédings
Journals, tetbooks, United Nations @éports on desertification and other relevant

secondary data were consulted.

3.2.2 TECHNIQUES OF DATA ANALYSIS

Analysis of Satellite Imageries

The (NDVI) Normalized Difference Vegetatiomdlex was defined by standard
methods ofanalysis of remotely sensed datallowed by verification and visual
interpretation of satellite dat&or this purpose digital data on CD ROMs were procured
from Federal Departmendf Agriculture and Land ResourcesLivestock house in

MandoKadunaand Ndional Space Research and Development Agency Abuja.

Development of Classification Scheme
The Digital image processing of the satelldata and analysis wed®ne using
the Remote sensingoftware, Earth Resources Data Aagition System (ERDAS),

Imaging version8.7. The raw satellite image was changed from Tagde File Format
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(TIFF) to IMG format using ERDAS in order to be compatible with other ERDAS
imagine files. The layers were stacked and subset to delineated the study area for
classification (Bakye et al, 2008). The UM Zone ceordinate was used toegcode

the imported image. This was followdsy geaeferencing using Traverse Mercator
Projection with reference units in meters to allowngatible positioning of others other

meters.

Similar to he work carried outni Ghana by Boakye, et al (2008he research
made use of the visible portions of the electromagnetic spectrum. Band of combination
of red, blue and green was used to display the raw images in standawl colo

composites.

The spectra bl combination for displaying images often vaneith different
applications (Totter, 1998). This was necessary for the visual interpretation of the
images. A band combination of red blue and green. (RGB) is often used to display
images in standard calo composites land used and vegetation mappimgptter,
1998). In this study, the LANDSAT TM and ETM images and SPOT Xs were displayed
in a band combination of 1, 2, and 3 (red, blue and green) which is the standard for
visual interpretation of vegetatiomapping in the tropics (Prakash ar@upta, 1998,

trotter 1998).

Also, Arc view 3.2a software was used to open the subset iwags alterthe
colour bands to enhance the image and subsequent interpretation of the various

vegetation cover.

Arc Info sdtware was used to correct the delineated vegetation cover by
eliminating “overshoot” and “undershoot”. This was made possible after the shaped files

have been converted to Arc in files. Then the converted files were cldas were

67



built as lines angholygon that resudid to establishing a topolodyinally the built line

and polygons was restored toch view software’s to create a data base

These operations were performed:

x Coding of the polygons and describing them

x Symbolizing the classes devpkxd

x Composite map of the various years was laid for vegetation cover change

detection analysis.

The statistics of the various classes of vegetation cover were generated using the
arc view 3.2a programme. Fihamaps were composed; usingcAView (version3.2a)
programme.

Change Detection
The most commonly used land use change detection methods include
i. Image werlay
ii.  Classificationandcomparison of land cover statistics
iii.  Change Detector halysis
iv.  Principal @mponent Aalysis
v. Image Rationing
vi.  The Differencing of Normalized ifference Vegetationnidex (NDVI)

(Duadze, 2004).

The method used in this research was differencinglaimalized Dfference
Vegetation hdex. This study sought to find out the quantitative changes in the areas of
the various vedation cover categories using the polstssification procedure. The area
statistics for each of the various vegetation cover categories was derived from the

classificdion of the images for each decgd®76, 1987, 1995, 2006) separately, using
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functions in the arc view and the arc info software’s. The areas covered by each

category of vegetation cover were compared.

A total of three vegetationower were identified these are; doontinuous
savanna shrubs/Minor grass compnts. Dominant savannahrubs/mior tree
component/dense grasses. Dominant Savanna wood land / agro fdnast/oigarian

forest.

Statistical Analysis

Descriptive statistics such as tablesean graphs,percentages, frequencyie

chartbar graphsnd line graphs were used for datelysis and presentation.
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CHAPTER FOUR
RESULTS AND DISCUSSION
4.1 INTRODUCTION
This chapter examines the objectw& the study by analysing the secondary

and primary data collected. The secondary daeewollected using satellite images

while the primary data erecollected usinghe questionnaire

4.2 MAGNITUDE OF DESERTIFICATION IN THE STUDY AREA

To determine the magnituaé desertification in the study aretae Normalized
Difference Vegetation ndex (NDVI) statistis were collected usig the satellite
imageries. The datacollected from thee imagefies as well as percentages for all the

variablesare presenteih table4.1
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Table 4.1 NDVI Statistics (n) for the study AregJibia and Kaita LGAS)

Year BS/BUP/WB % DSS/MGC (m*) % DOSS/MTC/DG % DSW/AF/O/RF % Sum total of Total
(m?) (m?) (m?) NDVI (m?) %

1976 879741863.01 43.34 1014662674.49 4598  134548655.73 6.62 860911.86 424 2029814105  100.0

1987 282051876.46 13.89 1123661578.53 55.35 597665049.19 29.44 26577703.99 1.29 2029956207  100.0

1995 260231980.43 12.81 802142391.43  39.51 891602596.18 43.92 76043013.98 3.74 20300019982 100.0
2006 23476485.77 1.29 630011305.26  34.62 842529994.04 46.30 323431376.77 17.77 1819449162 100.0

Note: BS/BUP/WB = Bare surfacedfit-up areas/water bodies; DSS/MGC = Discontinuous savanna shrubs/minor grass component;
DSS/MTC/DG = dominant savanna shrubs/minor tree component/dense gra@S¢&/AB/O/RF = Dominant savanna woodland/Agro

forest/Orchard/Riparian forest
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Figure 4:1: Trend of NDVI for Vegetation cover in the Study Area
The line graph showing the trend of the variables over the sample period

percentagés shown in fig 4.1

Figures4.2 4.3 4.4, and 4.5 represent the satellite imageries efgtudy area
The figures showhe vegetal cover of the study area 1976, 1987, 1995 and 2006
The NDVI statistics used for the determination of the area coverage of the various
classes of vegetal cover in the study area such as Bare surfacefBaitas/water
bodies, Discontinuous savannah shrub / minor grass components, dominant shrubs /
minor tree component/dense grasses, dominant savanwalodlands/agro
forest/orcharchiparian forest were determindhe vegetal maps shows a gradual
increase in thgreen coloration of the study area from light green in 1976 through to
deep green in 2006. This may be interpreted as an appreciable increase in the vegetation

cover of the study area.
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Figure 4.3: Vegetal cover in Jibia and Kaita Local Government Areas of Katsina State (1987)
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The NDVI statistic for the BS/BUP/WB showed that the bare surface land mass
in the study area was high (about 43p#tcent) in 197®ut decreased over time 129
percemn in 2006 This indicates hat the magnitude of desertificatio, has reduced

drastically. Therdas been an appreciable efforfighting desertification.

DSS/MGC variable showed that the discontinuous savanna shrubs land area
increasd from(49.98perceny in 1976 to( 55.35 percent) 1987. It however declined to
(39.51percent)in 1995and later to(34.62)ercent in 206. Thedecline in area covered
by DSS/MGC variable in thehird and fourth decade caibe attributed to man’s
interference in the DSS/MGC, thicancome from land clearing for agri¢ute, and
other activities It can alsocome from the grazing of aniftsaand increase inhuman
population. The Dominant savanna shrubs/minor tree component/dense grasses
DOSS/MTC/DG variable rose steadilythrough out the fourdecades under study.
Significant effort have been achieve througpOSS/MTC/DG in combating
desertification The NDVI statistic for dominan savanna woodland/Agro
forest/Qchad/Riparian forest variable however, showsteasly increase in itspread
rising almost geom#cally over the four decadel.implies that significant effort have

been achieved in recent timescombating desertification through DSW/AF/RF

The major indietor for desertification is bare land $aces, whichmay be
devoid ofvegetation Results obtainednithe study from the satelliienageriesshow
that the nagnitudeof desertification in the study area has reducedtarally over time,
from 43.346 in 1976to 1.2%6 in 2006. This shows that tleehas been appreciable

efforts to check desertification in the study area.
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43 TO IDENTIFY THE VARIOUS STRATEGIES ADOPTED TO COMBAT
DESERTIFICATION IN THE STUDY AREA

Available statistics show that the strategies used to combat desertificatio i
study areas are: througheservedforess, Reservoirsfor irrigation purposestree
plantingin the form ofShelter bels, Woodlots, trees on boundarye use olvertiver
grasses natural treeregenerationcommunity andorivate woodlots(i.e. wind breaker).
From thesatellite imagegy, the estimated land mass (in meter square) wasated for
each of the strategies four decades: 1976, 1881995 and 208 Percentages and line

graphs were then used to analyse the ddta.dda exracted are presentedtable 4.2
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Table 4.2: Afforestation Statistics in Jibia and Kaita LGA

Year Reserved Forest RF Reservoir R (%) Tree Planting e.gTP (%) Shelter Belt SB  Aforestation total Total
(RF) in M? (%)  (R)in M woodlots,  Natural (SB) inM* (%)

regeneration, trees

on farmland (TP) in

MZ
1976 1276564.019867 2.57 48331705.96 97.43 49608269.88 100.0
1987 164925844.03604 76.48 49446684.16 22.93 1276564.02 5.91 215649092.2 100.0
1995 193411475.14774 67.05 23312072.56 8.08  68566593.32 23.77  3164720.65 1.10 288454861.6 100.0
2006 199901900.712514 66.54 22958856.09 7.64  75342483.75 25.08 2220605.66 7.39 300423846.2SSSSSS300.0

Source: Satellite Imagery Extract
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Figure 4:6: Trend of Resrved Forest Area in the Study Area: 1978006.

4.3.1 Forest Reserve

For reserved fiest, in was found that in 1976e percetage of reserved forest
was 2.5percent. In 198 howeve, it increased by 73.9percent to 7Gércent.By
1995ijt dedined by 942percent to 67.05percent.By 2006 it further declined by
0.52percent.The decline in forest reserve is small compared tontloé increase
observed Effort to combat desertification through the use of reserved foassteen
quite significant oer the years. The line graph, showing the trendeeénved forest
from 1976 to 200§in decades) is showabove. The evidence rfdhese changes are
seen on figures 4.7, 4.8, 4.9, 4.10, this is found in the coloration and sizes of the area
coverage of thdorest reserve areas, shown on the map, it is from these maps that the

statistic for the area coverage of reserved forest where determined.
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4.3.2 The use of Reservoirs for Irrigation Purposes

The result for reservoirs for irrigation also revealed that it declined in size
between 1995 and 2006 by 0.44 percent. The decline in the area coverage of water
bodies (Jibia dam in particular) between 12996 was as a result of various purposes,
the dam is used for e.g domestic purpo3ée. shrinking size also is attributable to the
building up of sediments in the dam. Vegetation is also gradually taking over the
immediate surrounding of the dam, therebgucing its size, the shrinking size of the
dam may also be attributed to the amount of rainfall, of the particular year the imagery

was taken, the amount of rainfall may be small.

The dam however has played a very vital role in the irrigation of theatemet
of its immediate surrounding. This has helped to reduce desertification in the area

drastically.

Figures 4.9 and 4.10 shows the dam with a little decrease in the area coverage of
the dam, in plates A and B are different views of the dam which @ foserrigation
purposes and also supply water for shelter belts, woodlotsFigioe 4.11 shows a

decrease in the area coverage of the dam.
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Plate A and B: Different views of Jibia Damwhichis used for irrigation idibia
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4.3.3 Shelter Belts

The total aforestation area reserved as shelter belt or wind breaker in the study
area is small. It decline from 5.91% in 198&71t097% in 1995 however, a $hap to
7.39% in D06, the drop in the area coverage of shelteribelie second decadesult

from poor maintenance and human interference.

SB(%)

m 1987
m 1995
m 2006

Figure 4.12: ShelterBelt Area.19871995 and 2006

This evidence is also shown orethiegtal map, of the study area igdires4.8,
4.9 and 4.10Figure4.7 has no shelter belts ontitjs is because shelter belts were not
established in the first decade of this studlates C D, E and F show evidence of

aforestation in the study area.
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D
Plate C and D: Grass hedgig in Kwana Shagari and Gidan Saidu Buzu in Kaita Local
Government Area of Katsina State (Eviden€eforestation in the study area)
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Plate E and F: Aforestation e.g. Shelter belt in Kurya in Kaita Local Government Area
of Katsina State and HhiMagama in Jibia Local Government Area of Katsina State
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4.3.4 Tree Planting e.g Woodlots, Natural tree Regeneration, Trees on Farmland,

Trees on Farm Boundaries etc.

From the satellite imagery, the data collected to assess tree planting agg§ strate
to combat desertification showasdereasing trend in the effort towards tree plantadb
through he sampld period The decline in tree planting may be attributable to poor
maintenance of the seedlings to maturity and also human interference iarads an

browsing.

44 DETERMINATION OF THE SUCCESS RATE OF VARIOUS
STRATEGIES USED FOR COMBATING DESERTIFICATION IN THE
STUDY AREA

The third objective of the study is to determine the success rate of the various
strategies used in combating desertificatinrthe study area. From the literature, the
following strategies were @htified: the use of water danfer irrigation purposes,
establishment of shelteelts, woodlots, wind breaksrees On farm landsaturaltree
regeneration and the planting ofvertver grassedor sand dune stabilisatiofror the
study area 60 questionnaires were issigeselectedrespondents. From the frequency
analysis, a 100 percent response rate was recorded. This was because of the interest of
the respondentsnthe issue oflesertification.

When asked if theknew what desertification was, all the respondents said yes. The

frequency tablés also shown tablé.

Table 4.3:  Knowledge of the term desertification in the study LGAs

Cumulative
Frequency Percent Valid Percent Percent
Yes 60 100.0 100.0 100.0

Source: SPSS Output
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4.4.1 Effects of Desertification in the Study Area

They were further asked what effects they would associate with desertification,
33.3 percent said that it makes productive lands to become unproductive; 10 percent
said it covers roads with sand; areti0 percent said it makes agricultural land to
become unproduive; yet another 10 percent said it bring sand to cover hmises
and 36.7 percent said it leads to thieappearancef trees. Thefrequency table is
shown in table 4

Despite the muchefforts put in place by various organisations to reduce
desertification,there are still some areas where desertification is still a problem as
shown in plates G and H.

Table 4.4: Effects of desertification in the study LGAs

Frequency Percentage Valid Cumulative
Peacentage Percentage
Productive lands become 20 33.3 33.3 33.3
unproductive
Roads covered by sand 6 10.0 10.0 43.3
Poor agricultural productivity 6 10.0 10.0 53.3
Bring sand to home 6 10.0 10.0 63.3
Trees disappeared 22 36.7 36.7 100.0
Totd 60 100 100

Source: SPSS Output

As to whether there are any organizations responsible for the mitigation of
desertification in the study areas, all the respondents said lyesorganizations were
stated to includeEEC, KTAPU, local govenment and sta government. This is

displayed in tabld.5
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Plate G: Evidence of desertification in Magama, in Jibia Local Government Area of

Katsina StateNigeria.

Plate H: Evidence of desertification in Dankama, in Kaita Local Government Area of

Katsina StateNigeria.
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The evidence to prove these are shown on plates C, D, display in table E and F
where various organizations that are involves in curbing desertification in a had their

projects on grounds in the study area.

Table 4.5: Organisations involved in mitigating desertification in the study LGAs

Cumulative
Frequency Percent Valid Percent Percent
EEC 27 45.0 45.0 45.0
State government 2 3.3 3.3 48.3
Local government 2 3.3 3.3 51.7
KTAPU 29 48.3 48.3 100.0
Total 60 100.0 100.0

Source: SPSS Output

4.4.2 Strategies for Combating Desertification

On the various strategies adopted to combat desertification, 88.3 percent said
tree planting was the dominantagegy employe@.g woodlots, treesmofarmlands and
naturaltreeregenerationl1.7 percent said providing shelter belt (another means of tree
planting that also serves as wind breakems the other strategy employed.eTh

frequency table is shown in tabd.6

Table 4.6: Strategies for combating desertification in the study LGAs

Frequency Percent Valid Cumulative
percent percent
Tree Planting e.g woodlotsh3 88.3 88.3 88.3
trees on boundary
Shelter belt 7 11.7 11.7 100.0
Total 60 100.0 100.0

Source: SPSS Output

To determine the success rate of tree planting as a strategy of combating

desertification, the respondents were asked to rate the effectiveness of the strategy; 15
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percent said very effective, 50 percent said effective, 30pesedghtfairly effective,

while 5 percent said not effectivehe freqency tables presented in table 4.7

Table 4.7: Effectiveness of the strategies adopted to Combat Desertification in
the study LGAs
Cumulative
Frequency Percent Valid Percent Percent

Very effective 9 15.0 15.0 15.0

Effective 30 50.0 50.0 65.0

Fairly effective 18 30.0 30.0 95.0

Not effective 3 5.0 5.0 100.0

Total 60 100.0 100.0

Source: SPSS Output

Based on this response it can be said that tree planting as a strategy for
combating desertification in the study areafigective. There are also efforts been made
on the part of the local governmeabmmunity members to arrest desertification in the
study aea. Some the efforts include: campaigning against tree feling bytree

planting as well. The frequency table fhistresponse is presented in table 4.8

Table 4.8: Community Efforts at Combating Desertification
Cumulative
Frequency | Percent Valid Percent Percent
Campaign against 27 45.0 45.0 45.0
tree felling
Tree planting 33 55.0 55.0 100.0
Total 60 100.0 100.0

Source:SPSS Output

By way of suggestion, 48.3 percent of the respondiemtier suggested that
stoppage of tree felling would contribute to combating desertification in the study area.

Another 33.3 percent suggested that construction of d@amsigation purpseswould
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also be effective in combating desertification. Lastly, 18.3 percent added that tree
planting would be useful in combating desertification in the study dteafrequeny

this response is shown in table 4.9.

Table 4.9:  Suggestions for combating desertification in the study LGAs

Cumulative
Frequency Percent Valid Percent Percent
Tree planting 11 18.3 18.3 18.3
Construction of water 20 333 33.3 517
dams
Stoppage of tree felling 29 48.3 48.3 100.0
Total 60 100.0 100.0

The result obtained from the egtionnaire, administered showbat the
strategies adopted for the mitigation of desertification in the study area are effective.
Though reults obtained from questionnaires may not be a very empirical judgment in
arriving at the results obtaingghich says that the strategies adopted for the mitigation
of desertification in the study area are effeclive result obtained from the use of
questionnairecorroborated with the empirical findings adopted earlier in the first and
the second objectives of the study, it shows that desertification as an environmental
problem of the study area has reduced drastidedim 43.34% in 1976 to 1.29% in
2009. These findings are scientific in natufenow substantiates the result obtained

from the use of questionnaire.

Peasoral observation of the researcheho has lived in study area for close to a
decadealso is a proof to substantiate the resultsioled from the questionnairesher
observations shows that afforestation as a means of curbing des#otif is the major

techniqueadoptedn the study areaand it iseffective This evidence is also seen by the
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various photograph®ef the projecs caried out by various organizatiort® curb

desertificatiorin the study area.

45  DISCUSSION

From the evidences provided by the satellite imageries used for the resedrch
the literature revieward also the results obtainednd personal observations of the
researchr, whom has lived in the area on which this research was carried for close to a
decade It shows that desertification as an environmental problem of that region is
gradually beemphasedut totally. This evidence fsom various activities put in place to
checkdesertification in this region. There has beaternationaly assisted programmes
from theWorld Bank, Katsina Ad Zone Rogramme Vich was later called European
Economic @mmunty/Katsina State Gvernment, (EEC/KTSG). International fund for
Agricultural Development ( IAD). Katsina State Agcultural and Community
DevelopmentProject (KSACDP)This are all interatiorally assisted programmes to
combat desertification in Katsinéage with the study area inclusive. This evidence also
correlated with the (UNCCD, 1997) which called for international cooperation and a
partnership approach in checking desertification. It focuses on improving land
productivity, application of land comsvationand sustainable management vediter

resources.

The Federal Government of Nigeria also plays a very big role in combating
desertification in the study areathrough the Federal Ministry of Environment,
Ecological Find, Katsina Afforestation ProjécUnit/Federd Government Assisted
Though KTAPU is now funded by the katsina state governmiém® establishment of

the Jibia @mwhich has totally erased desertification on its immediate surroundings are
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some federal government programmesrrently on ground inKatsina state Their

major roles is to check desertification.

These evidences will support the result gotten in this research that shows that
desertification has reduced drastically from about (43.3#%p76 to about 1.29% in
2006. All these a efforts put in place by the fedegdvernment with the studyrea
inclusive, these programmes haslsaiin reducing desertification iKatsina state

drastically. Thee are practical phenomenon that are observed by the researcher.

The state governmentsal has been playing a very big role in desertification
control it involves programmes like the Katsina Afforestation Projeait, (KTAPU).
Katsina Agricultural and Rural &velopmentAuthority, (KTARDA). Katsina State
Ministry of Agriculture andNatural ResourcesCampaignfor the reafforestation of
Katsina State,(CAREFOR). The Drought and Desertification Control Committee
Katsina Environment Protection Agendyatsina State Ministryf Environment All
these agencies are geared towards the eradioatidesertification inKatsina state
From literature available and personal observation shows that these agencies have done
mud to combat desertification in dsina state, withthe study area benefiting
immensely. This relates to the work done by Bab®320~vho reported that various
agencies has desertification control projectgmrund in Katsina Statd hese includes
the EEC/KTSG,World Bank AssistedAfforestation Foject. Katsina Committee on
Drought and Desertification ControKatsina AfforestationProject Uit KTAPU,
Katsina State Ministry of Agriculture etdheir major aim is afforestation and land

management toombat he menace of desertificatioss an environmental problem

However, there are some comticioryresearches carried out by kaia (2003)

and Auwal (2006}hey reported that desertification in &sina state has lead to the
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reduction in the productivity of the land to the bearest minimum. Thus eliminating the

already meager food and water resources.

The mitigation strategies used

Afforestationis the major mitigation strategy used to combat desertification in
the study areaThis is done through reserved forests, tree planting in the form of
woodlots, natural regneration, trees on farmlanshelter belts establishme/@rchard

The use of vertiver grasses and trees on farm boundaries

The personal observatisof the researcher and the literature reviewbdws
that the majomitigation stratgies used in the study area bwtKinaAfforestation
Project Unit, (KTAPU). Katsina Agric and Rural Developmeéruthority, (KTARDA).
European Economic Community / Katsina Statv&nmentEEC/KTSG. Etc adopted
afforestation as the major mitigation strategy in checking desertification in the study
area This correlated witlthe findings byBaba (2003), Munir (2009), Auwal (2006) and
Babura (2001) who all identified afforestation as the major means of controlling

desertification in the study area.

The Jibia dam.

The Jibia dam isanother means that was use to mitigate desertification in the
study arealt is located in Jibia Local Government Area. It is part of the development
plan for the Sokoto Rima Basin, being carried out by Federal Ministry of Water
Resourceltrough the Sokoto Basin Development Authority. The project was mean to
providepotable water to the town of Jibia and neigiriag villages, and also to create a

barrier against the encroaching Sahara desert (Sani, 1996).

The Jiba dam also plays a very important role in checking desertification in the

study area. This was supportey findings done by Sani (1996). He reported that the
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dam has a lot of impacts ¢ime environmenit is located, it provides water for woodlots

and shelter beltghat are dcated closely to the reservaiirrigation activities also have
tremendous imprament water is also provided for domestic uses and to both plants
and animals. The dam is a good barrier against the occurrence of drought and

desertification.

All the evidences given from the results obtained from the research and personal
observation®f the researcher has justified the findimdsch said desertification has

reduced drastically in the study area.
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

51 SUMMARY

This study focuses on the various strategies adopted to check desertifin
Jibia and Kaita Local GovernmeAreas,of Katsinastate overtimeTo determine the
magnitudeof the spread of desertification in the study areatellite imageries of 1976
(LandsatMSS), 1987 {andsatTM), 1995 (spot XS) and 2006 .gndsatETM) were
used for the analysis. Theyere analysed using approprig®dS software. The area
coverage ofdesertificationwas deducedrom the Normalise Dfference Vegetation

IndeXNDVI) statistics.

The NDVI statisticswas decomposed into various categories &asier
understanding, anthe results obtained, show that desertificatgpread in the study
area froml976 has reduced drastically, because the area cowardgsertification has

declined appreciably.

An assessment of the various strateg@spted to combat desertification, was also
determiné from the satelliteimageries.The area coveragef the various efforts to
ched desertification was assessed froine satelliteimageries 1976 L@ndsatMSS),
1987 (andsatTM), 1995 (SPOT XS)rd 2006(LandsatE TM).It wasobserved thathe
efforts put in place to check desertification in the awealer studywas mainly
afforestation, and from the statistics obtaingtl shows a sady increase in

Afforestation
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The result of this studsevealed an icrease irfforest reserves aagrom 19760
2006, t can be concluded that resefeeests as a means of checking desertification in

the area isery effective.

The major water reservoir in the study area is the Jibia dam, this has played a
very signifiant role in checking desertification in the ar#ais the major source of

water for irrigation ofarmlands as well as the planted trees.

The success rate of the variasigtegies adopted to check desertification in the
study area was achieved throuble ue of structured questionnairéhese were issued
to respondents. From the results obtaineshdws that the responderitave idea on
what desertification means, this is because it fectihg them directly.They also
pointed out that it has aegdive effects on their environent. The respondents also
established that afforestation is the major strategy adopted to curb desertification in the

study area.

Various organisations, eve identifiedto be playing vital roles in checking the
menaceof de®rtification and these includiee Europeatconomic CommunityEEC),
Katsina Afforestation Project Unit (KTAPU), Katsina Agricultural and Rural
Development Authority KTARDA State andotal governmentlt was also observed
that the roleshey are playinga check desertification in these areas is effective, the

major means uskby these agencies is afforestation.

5.2  CONCLUSION

The assessmenf thesucces of the strategies useddombaing desertification
in the study area revealed that there has lse@ppreciable effort put in place to

mitigate the effects of desertification. The area coveraggesértificationdetermined
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from the satellite imageries shows that the spread was much at the first decade of the
study, with an area coverage of abouB436in 1976but it shrinked in size overtime to
about 1.29% in 2006.

This reduction in the area coverage of desertification in theystuda is
attributableto various efforts put in place, such as afforestation, to check the menace of

desertification irthe study area.

The Normalize Dfference Vegetation hdex NDVI statistics from the satellite
imageries of the study area also shows that the bare surfaces kept reducing almost
throughout the period ostudy. Dominant savanna shrub&ibr treecomponentdense

grasses (DOSS/MTC/DG )was 6.62percent in I@nancreased to 46.30% in 2006.

Dominant Savanna Wodland/Agro-forest/orchard/Riprian forest

(DSW/AF/O/RF/) was 4.2dercentin 1976 but increased in size to 17.77% in 2006.

Afforestation statistics deted from the satellite imageries also shows reserve
forest which the area coverage in 1976 was onlyga&&ntbut increased overtime to

66.53ercentin 2006.

The area coverage of sheltelt was 5.91% in 1987 ard39 in 2006 With the
evidences givenit can now be considered that desertification in the study area has

reduced greatly.

Resuts obtained from this research, shows that the nsajategies for checking

desetification in the study area efforestation and the strategies are effective.

This research was carriegit at a particular location(Jibia and Kaita) local
government areas of Katsina state. In extreme northern padigefia where it is

believed thatlesertification is the major environmental problem of the area because of
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its location.This researctio some extentas provd such néions nd to be tdally right
,especially theFood andAgricultural Organization(FAO) report on desertification in
Nigeria which shows that desertification is increasingnaalarming rate aibout0.6km

into Nigeria. But in this case it is reducing drastically.

53 RECOMMENDATIONS

Based on the findings of this study, the following recommendst&oa made,
Publicity and enlightenments campaigis the dangers associatetith desertification
shoud be intensified people should be persuaded to activplgrticipate in the
programme These can be achieved through the intensificaifoiie campaigs using

mass media, both print and electronic media.

The present afforestation and theaféorestaibn programmes are worthwhile,

but it should be intensified.

From observation, the major and only teicue usedto combat desertification
in the study area was afforestation, other ways of curbing desertificstiould also be
employed. Such as the ilding of walls around sand dunes areas especlafiythe

roadside

Other methods of checking desgettion, such as the use of Na clay or
spraying petroleum over arid crop landsis is usually done where petroleum or Nano

clay is easily obtainable

Sincethe effects of desertification is felt mostly thve land surface other ways
of replenishing the land such agplication of manure, planting of legumes that

nitrogen into the soil can be adopted.
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More water reservoir should be created tedtegic locatios in the study area

this will solve the problem ofinsufficientwater used for irrigation.

The Agenciesharged withthe responsibilityof supervisionand establishment
of shelter belts, woodlots e.t.c. should have a strong legalrzpcso that it can take
legal actions on individualinvolved in indiscriminate felling of trees. So also
punishments should be meted to such individuBle government shouldlso create

more agencies for combating desectifion

The government ideanathe usef alternativeto firewood is illusive. Thiss due
to the fact that alternative® firewood such as kerosene, gas, electricity and solar
powered @vices, besides being expensiaeg difficult to obtain in the rural areas and
are also exhaustlid and norrenewable. Therefore the government should encourage
families, organizationschools, Bakerieprisons training institutes etd¢hat consmea

greattonnage of wood daily to establish their own source of firewood.

Efficient wood burning stees should be developed more in numbers and the
usage should be encouraged, because it cooks fasterlegsithuantity of firewood.
This should replace the tradition#tiree stone open firewhich consumes more

firewood.

The past programmes by EEOSG involving schools should be awaken,
school children especially the pgeimary schoolshould be mael to understand the
causesnd effets of desertificationThey can be made to be involved in grasss tree
planting ativities small tree nursees and woodlots should be establishedeach
school for practical demonstratiofihe studentshould also be involved in shade and
amenity planting around schodsid thér homes. The executing organizasoshould

assistthe efforts of the studentsy providing all material inpts and technical services.
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Also periodc lectures should be presented the studentson the dangers of

desertification and the importance of environmental conservation

Money is also very important in executing all the prograsimentiored above
for desertification to be controlled effectiveiyioney is needed, so firnzial assistance
from the local State and Federal government is highly needed, adequate monitoring
should be done to ensure the efficient use of money votedegatitication control

programmes considering the of poverty of the rural populace.

Above all community participation is highlyessential; the immediate
community of the affected areas should be part and parcel of programmes of
desertificationcontrol, he community knows their environment better than any other
personoutside the communitythe effectiveness of programmes aimed at checking
desertificationin the studyarea however will depend on the intensixge of the local

populace.

10¢



REFERENCE:
Akintola, J.O. (1986). Rainfall Distribution in Niga 18921983, Impact-Publisher

Ibadan.

Albaba, B.M (1999). The Impact of Desertification in Kaita Local Government éfrea
Katsina State. Unpublished Post Graduate Diploma Desertaition
Environmental Manageemt, Department of Geography, Bayero University

Kano.

Amos B.B. (2009). An Analysis of the effects of limestone mining on land use/land
cover changes in Ashaka Area, Gombe State. Unpublished MSC Thesis
Department of Geography, Ahmadu Bello Universityida

Anonymous, (1987). Ecological Disasters in Nigeria: Drought and Desertification,

Federal Ministry of Science and Technology Lagos.

Ariyo, J.A, Abdullahi, C.J. Stigter, O.Z Onyewotu and I. Musa (2005), Community
Participation in Planning Desertifieah, Control Interventions in Northern
Nigeria. Lessons from Kano State. A Paper Presented at the Conference on
Prospects and Problems of Agricultural Development in Nigeria, Held in
Ahmadu Bello University Zaria. June'29 July 2%, 2005.

Auwal, U. (2@6). An Appraisal of Desertification in Arid Zone of Bauchi
State.Unpublished PGDEM thesis Department of Geography, Bayero

University Kano.

AuwalM (2000). Strategies to minimize the effects of drought and desertification in
Birniwa local Government Areaf Jigawa State. Unpublished PGDEM thesis.

Department of Geography, Bayero University Kano.

Baba, B.M (1999). The Impact of Desertification in Kaita Local Government Area of
Katsina State. Unpublished PGDEM DsertatioDepartment of Geography,

Bayero Univesity Kano.

Babura, D.U. (2001). Desertifucation in Babura Local Government Area. Unpublished

PGDEM Thesis. Department of Geography, Bayero University Kano.

10¢



Baokye, E., Odai S.N., AdejeilkK A. and Annor F.O (2008) Land Sat Images for
Assessment of the Inagt of Land Use and Lando@er Changes on the

Berekese Cathement in Ghana. European Journal of Science Research Vol.

Bala, A. (2003). An Evaluation of Drought Incidenand Hazards in Northern Nigeria.
A Paper Presented at a Seminar on the Conservation of the environment.
Department of Geography Isa Kaita College of Education, Dutsinma, Katsina
State §' November.

Bins, T. (1990). The Threatening Deserts: Ox Blackwell

Bonnie, B.S (2005), Geography Matters: Available From
http://www.digitaldividenet/view.Php?ArtideID=493 Accessed19thNov,2005

Boulie,, T. (1999). Aridity and Its effect® the environment and development; Glens.
Campbell D.J (1986). The Prospects For desertification in Kajiado District Kenya, Geg.

CCD.,. (1997). United Nations Convention to combat Desertification in Those Countries

Experiencing Serious Droughty and [esertification.

Chambers, R. (1993), Challenging the Profession Frontiers for Rural Development,

Interview E.T.C Technology Publication London.

Dahiru, M. (2010). Annual Reports on Afforestation Projects of the forestry

Department, Jibia Local GovernmteArea.

Duadze S. (2004). Land Use and Land Cover Study of theaBaah Ecosystem in the
Upper West, Region (Ghana)sldg Remote Sensing ZEF Bonn, University
of Bonn, Germany, FAO, 199 Agrostattp://www.FAQ.org

European Economic Community/ Federal Government of Nigeria/Katsina Afforestation
Project (1990) Appendix to the annual report for the period*odahuary
1990 to 3% December, 1990.

European Economic Community/Katsina State Government (2010). Annuatt&epo

Afforestation project. Department of Silviculture



Federal Ministry of Environment (2001). National Action Programmes on

Desertification.

Federal Ministry of Environment (2009) Pamphlets on Drought and Desertification
Control. Department of the Deasiéication and Drought Amelioration,

Katsina Liason Office.

Federal Office of Statistics (1999). Annual Abstracts of Statistics: facts and Figures

about Nigeria.

Federal Republic of Nigeria (2009), National Population Commission Official Gazette
No2, Abuja 2 February 2009 Vol 96.

Federal Republic of Nigeria (1991). Federal Ministry of Finance and Economic
Development Evaluation of The Katsina Afforestation Project and Study for

Arid Zone Programme, Katsina State.

Federal Republic Of Nigeria (1999).@bating Desertification and Mitigation the
Effects of Drought in Nigeria, National Reports on the Implementation of the
United Nations Conventions to Combat Desertification in those countries
experiencing serious Drought and/or Desertification particularifrica (ed)
submitted to the third session of the conference of the parties. Recife, Brazil,

November.

Hwang C. Ku CY. (2004). Exploring the Optimum Spatial Resolutions for Satellites
Imagery. A Coastal Area case study In Barlet D and Smith J (et8)foG
Coastal Zone Management CRC Press LLC, U.S.A.

Kabir, B. (2004). The Causes and Consequences of Desertification in Katsina State. A
Case Study of Batagarawa Local Government Area. Unpunished NCE
Project. Department of Geography, Isa Kaita Colleg&ducation Dutsin

Ma, Katsina State.

Katsina Afforestation Project Unit (2006). A brief on Katsina Afforestation Project Unit
(FGN ASSISTED) 1 February, 2006.

Katsina Afforestation Project Unit (2006). Annual Reports on Afforestation Projects.

10¢



Katsima Afforestation Project Unit (2009). Annual Reports on Afforestation Project.

Katsina Afforestation Project Unit KTAPU. (2009). A brief on Katsina Afforestation
Project Unit (FGN ASSITED)'SFebruary, 2009.

Katsina Agricultural and Rural Development tharity KTARDA. (2006). Land
Management Unit, Historical Background to soil conservation in Katsina
State.

Katsina Airport, Meteorological Station (2010) Rainfall data

Katsina Arid Zone Programme EEC/KTSG (1995). Soil Conservation Experience, A
paper for KSACDP one day Soil conservation Strategy Workshoff' 14

December.

Katsina Arid Zone Programme EEC/KTSG. (1995). Historical background of soil

conservation efforts in Katsina State.

Lawal M. (2002). Desertification and its impacts and control in TalateafdaArea of
Zamfara State. Unpublished BSC Project Federal University of technology

Yola.

LCBC. (1990). The Lake Chad Conventional Basin. A Diagnostic Study of

Environmental Degradation.

Mark, D.M. (1989). Cognitive Image Schemata and geographic infanmaelation to
the user view and GIS interface proceeding, GIS/97/100.

Messat, S. (2010). FAO CTA sub programmes, planning for desertification control
YEM/97/100

Mortimore, M. (1989). Adapting to Drought: Famine, Farming and Desertification in
West Africa. Cambridge University Press.

Mousa, |. (2005). Desertification and its relation to the environment and development.

A problem that affects all: Njoho press.

Msafirri F. (2010). Involving or not Involving Communities in strategies to combat

Desertificaion and Drought in Kenya.

10¢



Murtala S.K (2003). An Analysis of the problems of desertification in Katsina local
government area.An NCE project, Isa kaita College of Education Dutsin Ma,

Katsina state.

Musa G. U (1990). Drought and Desertification conirolkatsina state. A paper
presented at a one day workshop on environmental conservation strategies by
EEC/KTSG %' December.

Nasiru, I.M. (2009). Combating Desertification and Drought in Nigeria. Daily Trust
Monday, 25'.

Njeru J. (2005). Monitoring and ddielling crop growth, water use and production crop
growth, water use and production under dry land environment, north west of

mount Kenya.

Njeru J. (2008). Poverty and Desertification. A problem that affects us all. Daily mirror.
saturday, 2%'2008.

Nyong, A.O. and Kanoroglou PS (1999). The Influence of water resources and their
locations on rural distribution in north eastern Nigerma journal of

environmental sciences.

Office of the District Head Jibia Local Government Area (2010). Records of a@wents
the district.

Office of the District Head Jibia Local Government Area, (2010), Records of events in
the district.

Omije, J.E (2005). Checking Desertification in Northern Nigeria, through effective
agroforestry and extension strategies. A paper pteseon problems of
Agricultural Development in Northern States of Nigeria. IDR, ABU, Zaria
June 28 —July, 2 2005.

Owen and Pickering (1997). Global environmental issues. Rutledge and new York.

Prakas, A and Gupta, R.P (1998). Land Use Mappimg) Clange Detection in a Coal
Mining Area. A Case Study in the Jharia Coal Field, India Int. J. Remote
Sensing, 1996, Vol. 19 No.3.

11C



Sagua, V.0, Enabor E.E, K.O P.R.O, Ojanuga A.V, Mortimore M. And Kalu A.E
(1987). Ecological Disasters in Nigeria. Drought ares@rtification Federal

Ministry of science and Technology Lagos.

Sani, M. (1996). Evaluation of Desertification and its effects in Jibia local Government
area of Katsina state. Unpublished PGDEM Thesis. Department of Geography

Bayero University Kano.

Shitu K. (1999). An Assessment on the socio economic effects of desertification in
Katsina state. An Unpublished BSC project Department of Geography Bayero

University Kano.

Stebbing, E.P. (1935). The Encroaching Sahara: The Threat to west Africa colonies. A

geographical Journal.

The United Nations Convention to combat Desertification (1997) A new Response an

age—old problem.

Trotta, C.M (1998) Characterizing the Topographic Effect at Red Wavelength Using

Juvenile Conifer Canopies Int. Remote Sensing81%ol 19, No. 11.

United Nations Conversation on Desertification (1977). Desertification, it Causes and

Consequences: Pergmon Press.

United Nations, Department for Public Information. (1997).The united Nations

convention to combat desertification.
Whates and Jones (1992) Land Degradation. Edward Arnold London.
Wikipedia. (2007). Desertification Retrieved September207.
Wikipedia. (2009). Desertification Retrieved™.dune 2009.

Wikipedia. (2011). Normalized Difference Vegetation Index. Retdé9eh February,
2011.

111



APPENDICES
QUESTIONNAIRE

My name is a student from theefartment of

Geography. Ahmadu Bello University Zaria, | am undergoing an MSC Research titled,
An appraisal of some strategies foitigating deserfication in Jbia and Kaita Local
Government Areas of Katsina.

You have been selected to ineerviewed;your response will beonfidential, no
names, address or anythitigat could identify you will be usedn the results. | also
appeal to youo give fonest opinions to the questions
Thank you for your understanding and cooperation.

1. How old are you (completed year€)5-20), (2%25), (2630), (3%135), (35 and

above)
2. Sex: Male ( ) Female ( )
3. Occupation: civil service (), farming ( ) Businesgty trading ( )

professiondmanagerial ( ) unemployed ( )
4. Marital Status: Single ( ), Married ( )
5. Highest education attainment, primary ( secondary ( ), Tertiaiy )

Others specify

SECTION B

1. To you understanding, do you know whdesertification i Yes ( ) No ( )

2. What do you observe as Desertification?

3. What do you observed as the effects of desertification in your locality?

Productive lands becomes on productiverpgdscowvered

by sand ( ) poor agricultural productivity (others specify ( )
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. Has there been changes in the natural vegetation of your locality in the last 20 years?
Yes( ) No()

. Has there been any organizatidhat is resposible for the mitigation of
desetificationsin your area? Yes ( ) No ()

. If yes, name them: European Economic community ( K3tsina Afforestation

project unit ( ), KTARDA ( )pthers specify

. From your observation what were the various strategigs in place by the
government or otheagencies for the mitigation of desertification in your locality:
Tree plating in the form of wodats, trees on boundary, & on farmlands ( ), tree
planting in the formof shelter bek ( ) reservoir constructer irrigation purposes (

), othersspecify

. From your observation, are the various strategies effective agencies desertification?
Very effective (), effective ( ) fairly effective () Not effective ( )
. Are the evidences on grod nowshows that desertification mitigation processes

was once caied out in your area? Yes) ( No ()

10.Has there beegour community participation in checking desertification? Yes ( )

No (')

11.1f yes, what are the possible remedies put in plaee: pitanting ( ) construction of

water reserwir for irrigation ( ) stoppage of tree felling ( ), othespecify

12.Do you as an individuabr community supportsthe agencies or government in

controlling desertification in your area? Yes)(No ( )

13.What is the support: provision of land ( ), Sensitization aagmp( ) planting of

trees( ) other specify
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ANNUAL RAINFALL (mm) —

THE STUDY AREA 1922-2009

Months No.
Total Av. Rainfall
Year Rainfall | Monthly | Days
Jan | Feb | Mar | Apr May Jun Jul Aug Sep. Oct. Nov. Dec.

1922| 0 0 1.3 | 132 |76 54.6 213.6 | 4255 |2245 |16.5 0 0 955.6 |79.6 50
192:| O 0 0.3 23.6 |74. 71.7 121.¢ |150.¢ |81.C 29.2 0 0 65.2¢ 54.4 60
1922 O 0 0 46 | 572 |55¢€ 237.7 |281.z |29.: 15.2 0 0 680.7 | 56.7 50
1925| O 0 0 0 57.9 67.8 124.7 |231.1 |96.3 25.4 0.1 0 606.9 |50.6

1926| O 0 0 0 131.3 | 209.3 |58.4 141.2 | 14.7 0 0 0 555.0 |46.2

1927 O 0 0 0 14.7 | 2257 |171.7 |149.1 |117.€ |21.° 0 0 869.. | 724

198 O 0 0 0 26.4 57.4 215.7 |307.3 |67.3 5.1 0.5 0 685.2 | 57.1 54
1929| O 0 0 0 56.1 50.0 117.1 |250.4 |102.4 |15 0 0 577.6 |48.1 54
1930| O 0 0 41 |46.7 118.4 |163.3 |3485 |108.2 |0.8 0 0 789.9 |65.8 59
1931 O 0 0 43 |965 80.0 156.0 |137.2 |162.8 |0 0 0 637.5 |531 52
1932| O 0 0 0 66.0 62.0 149.6 |199.4 |206.2 |21.0 0 0 705.6 |58.8 49
1933] 0 | 05| O 32.0 | 64.0 190.3 |144.0 |2456 |1715 |0 3.3 0 851.2 |70.9 63
1932 O 0 0 41 |199.: |52.¢€ 156.F | 368.6 |41.7 0.C 0 0 723.¢ |60.° 53
1935| O 0 0 0 71.1 119.6 |160.0 |345.7 |198.4 |89 0 0 903.7 |75.3 52
1936] O 0 0 106 |40.1 46.2 2224 |2659 |2052 |7.1 0 0 697.6 |58.1 52
1937 O 0 0 0 1405 | 151.€ |184.: |273.1 |88.4 0 0 0 837.7 |69.f 41
193¢| O 0 0 0 31.¢ 49.C 310.¢ |335.F |90. 0 0 0 816.¢ |68.1 62
1939 O 0 0 26.7 |89.9 125.5 |278.3 |233.4 |2070 |3.8 0 0 8646 |72.1 71
1940 O 0 0 1.5 1899 125.5 |178.3 |233.4 |207.0 |3.8 0 0 839.5 |70.0 58
1941 O 0 0 25.7 | 62.2 117.1 |239.: |120.7 |19.c 0 0 0 584.. |48.7 57
1942 O 0 0 0 73.4 22.6 278.9 |214.4 |43.2 2.5 0 0 635.0 |52.9 58
1943| O 0 0 0 26.4 130.1 |85.1 249.2 |316.2 |25 0 0 8095 |67.5
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1944 O 0 0 0 4.3 1.0 57.1 122.9 |170.7 |89.2 20.1 0 465.3 |38.8

194t | O 0 0 56 |29¢F 113.€ | 271.C |375.¢ |127.C |11.4 0 0 934.. | 77.¢

194¢| O 0 0 36 |79.¢ 63.E 240.6 |193.6 |23.€ 0 0 759.( | 63.2 72

1947 662.0

194¢ 772.C

1949| O 0 0 0 38.4 63.0 182.1 |119.9 |103.1 0 0 506.5

1950 O 0 0 0 17.5 40.6 2019 |305.6 |189.1 |10.4 0 765.1 57
1951| O 0 0 0 42 .4 86.6 139.5 |204.7 |122.4 |185 0 0 614.2 |51.2 56
1952 O 0 0 0 58.2 345 159.8 |284.7 |210.3 |65.3 0 0 812.8 |67.7 66
195¢| O 0 0 0 126.F | 151.¢ |151.¢ |199. |180.6 |96.c 0 0 908.C | 75.7 67
1954| O 0 0 0 76.7 78.2 78.2 2758 |357.6 |113.5 |0.5 0 980.7 |81.7 54
1958 1.8 | O 1.8 53 |31k 427 427 159.F | 272.% |130.% |[3.2 0

195¢| 0 0 1.2 0 0 55.1 35.1 307.¢ |260.2 |141.7 |0 0 801.. | 66.€ 54
1957| O 0 0 0 82.6 |80.8 184.7 |419.1 |134.6 |22.4 0 928 64
1958| O 0 0 0 0 138.2 225.1 |409.9 |93.7 866 53
195¢| 0.8 | 0.8 | 0.8 25 |50z 40.€ 214.¢ |228.1 |198.¢ 975 65
190 O 0 0 81 |264 83.3 208.0 |323.1 |198.9 702.8 61
1961 O 0 0 13 |36 114.6 126.2 |410.2 |114.8 |0 0 401.7 61
196z O 0 0 11.7 | 58t 205.. |177.¢ |123.2 |11.7 11.7 | 54C 58
196:| O 0 0 0 3.8 99.1 278.. | 255.C |88.C 0 0 725.2 61
1964| O 0 0 05 803 141.7 3345 |3228 |1138 |0 0 993.6 59
1965/ 0 | 03| O 1.8 |236 162.1 139.4 |310.1 |101.3 |0 0 738 53
1966 730

1967 802

1968 442

1969 O 0 0 0 17.8 45.2 99.1 200.7 | 813 10.7 0 0 454.8 53
197¢| O 0 0 0 23.€ 23.€ 198.¢ |318.7 |142EF |0.8 0 0 707.¢ | 37.¢ 53
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1971 O 0 0 0 55.9 16.5 94.0 316.7 |71.9 0 0 0 555.0 |59.0

197z O 0 0 11.2 | 34.C 122.¢ | 117.5 | 148.€ |40.€ 0 0 0 474.€ | 46.° 51
197¢| O 0 0 0 0 39.¢ 94.7 2352 | 70.€ 0.5 0 0 440.¢ | 39.€ 37
1974| O 0 0 0 51.6 53.6 136.7 |261.1 |116.1 |11.4 0 0 630.9 | 36.7 38
197t | O 0 0 0 79.C 31.C 176.€ | 183.¢ |93.7 0 0 0 553.C | 52.€ 55
1976| O 0 0 0 20.3 67.6 69.6 172.2 |174.2 |64.0 0 0 567.9 |47.0 50
1977| O 0 0 0 10.2 54.2 168.3 |276.8 |87.5 0 0 0 597.0 |47.3 47
1978| O 0 0 06 |16.2 62.3 187.5 |111.8 |1115 |36.1 0 0 526.0 |49.8 47
1979| O 0 0 7.2 |30.2 111.0 |297.2 |249.3 [81.4 0 0 0 776.3 |43.8 47
198(| O 0 0 0 78.2 66.7 341.C |202.. |58.C 26.C 0 0 773.4 | 64.7 47
1981 O 0 0 110 | 375 78.5 186.0 | 11287 |113.1 |0 0 0 554.8 | 46.2 47
198z O 0 0 1.6 |14rF 97 4 129.¢ |213.7 |26.1 12.2 0 0 495 ¢ 41.2 43
198:| O 0 0 04 11131 |109.« |101.1 |101: |O 0 0 0 425.2 35.4

1984 O 0 0 0 16.4 81.6 131.4 |76.4 68.1 16.1 0 0 390.0 | 325

1985| O 0 | 11.2 0 33.7 77.2 988 123.1 | 73.0 0 0 0 4170 | 34.8

198¢| O 0 0 0 0.4 34 318.1 |177.. |64.F 0 0 0 563.¢ 47.C

1987| O 0 1.0 0 1.0 16.2 41.5 107.5 | 149.7 |83.4 0 0 399.3 | 33.3 37
1988| O 0 0 |153 6.4 120.7 |103.9 |244.7 |193.1 |0 0 0 684.1 | 57.0 52
198¢| O 0 0 0 2.9 79.€ 1513 | 24.7.7 |66.4 0 0 0 548.1 45.7 38
199¢| O 0 0 0 29.¢ 57.¢ 198.6 | 220.. |34.7 0 0 0 5415 |45.1 41
1991 0 | 108 | 122 | 735 58.8 715 108.3 |21.1 01.4 0 0 357.6

1992 O 0 0 0 336 [199 [823 [1194 |707 |0 0 0 332

1993| O 0 0 0 4.5 423 69.0 94.5 51.7 0 0 0 262

1992 O 0 0 3.1 |12:-° 423 107.¢ | 174z |113.1 |20.7 0 0 473.2

1998 O 0 0 126 |77 60.€ 149.¢ | 129.2 |70.C 1.C 0 0 431.1

1996| O 0 0 0 42.6 445 38.1 66.8 67.8 0 0 0 259.8

1997 O 0 7.2 95 |895 30.4 91.1 153.7 |56.5 0 0 0 437.9
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1998 O 0 10.1 114 43.4 114.1 |116.6 |135.2 |10.8 0 0 431.6
199¢| O 0 0 4.2 22.4 149.; | 89.¢ 102.2 | 18.4 0 0 416.%
200 O |O 0 0 1.6 106.¢ |299.¢ |160.. |63.1 45.C 0 0 676.¢€
2001 O 0 16.9 |83.9 110.8 |176.0 |240.9 |70.6 0 0 0 699.1
200z| O 0 0 2.9 1412 | 1704 |149.7 |199.1 |62.¢ 0 0 726.2
2003| O 0 40 |528 57.2 118.2 | 2755 |755 16.4 0 0 605.6
2004| 0 0 0 0 7490 |151.2 |161.1 |268.8 |42.0 0 0 0 698

2005| 0 0 0 14.8 18.4 83.2 173.7 |216.1 |194.0 |26.4 0 0 726.6
2006 0 0 0 0 26.1 69.9 155.8 | 314.9 |12976 |15.0 0 0 711.4
2007 | 0 0 0 6.2 84.¢ 135.. |117.¢ |314.¢ |45¢ 0 0 0 704.1
2008| 0 0 0 16.6 8.5 63.3 182.9 | 2139 |[67.7 4.2 0 0 558.1
200¢ | 0 0 0 0 95.C 57.¢ 96.5 123.7 | 38.2 28.¢ 0 0 439.¢
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