Economic I mplicationsof Dust Assaultson Humansand
Animalsexposed to Environmental Hazar dsduetoAir
PollutionintheDry Belt Zoneof Nigeria

"Yahi D.,’OjoN.A.,'Ngulde S. 1., TeltaA. D.,'DibilaH. M.
“Sambo N.,*Sanni S.,2Sodipo O. A.,*MadzigaH.A.,
MbayaY. P.,'Simon J. and !Sandabe U. K.

Department of Veterinary Physiology, Pharmacology & Biochemistry, University of Maiduguri
2Department of Clinical Pharmacology and Therapeutics, University of Maiduguri, Nigeria
*Department of \Veterinary Pharmacol ogy and Toxicology, University of Abuja, Nigeria
“‘Department of Human Physiology, College of Medicine, University of Maiduguri

*E-mail: yahidauda92@yahoo.com

ABSTRACT

Daily, humans and animals are exposed to environmental hazards due to air
pollution whether indoor or outdoor. The extent, nature or characteristics of
such hazards varies from one locality to another. Dust constitutes one of the
important air pollutants in the dry belt zone of Nigeria (Sahel Savanna). The
zone is generally characterized by scanty rainfall and vegetation cover,
summering heat, incessant dust storms and harmattan, droughts and
desertification, desiccating wind pattern and sandy soil textures that are prone
to droughts and alarming desertification and soil degradation and deterioration
brought by both natural and human forces. The open and flat topography of the
region allows an uninterrupted incursion of dust particles into the region and
this persist for greater part each year. There is heavy dependence on agriculture
related activities leading to land degradation and desertification as a result of
deforestation and denudation which further exacerbate the environmental
problems. Dust storms and harmattan dust are so prevalent in this region and
recently are assuming harming rate and proportion, destroying livesand property.
This work is hence a review of the economic implication of dust assaults on
humans and animals exposed to environmental hazards due to air pollution in
the dry belt zone of Nigeria. The study highlights that the sand dunes created by
such phenomena bury crops, lands, houses, water, schools, roads and animals,
rendering this region almost completely unsuitable for human and animal
habitation as well as agricultural activities.

Keywords. Dust assults, dry belt zone, economy, Nigeria

INTRODUCTION
Air freefromal impurities cannot be completely found anywhereintheworld. Theair
which webreatheisnot pure oxygen but iscontaminated with dust, smoke and severa
gasesor harmful phosphorus (Sodipo, 2007). Sub-Saharan Africaand Nigeriain particular,
facessaverd environmental challengesfromair pollution and desertification ranging from
encroachment of the Saharadesert desi ccating wind pattern and dust stormsin the north
and severeair pollutionin overcrowded cities, such as L agos, |badan and Port Harcourt
inthe south, Kano, Maiduguri and Kadunain the north, and in the Niger Deltaareas,
environmental challengesfrom oil spillage, gasflaring and deforestation. Water, food and
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soil, air quality areimportant factorsthat determinesthe sustainability of an environment
(Ikamai se, Obioh, Ofoezire and Akeredoulu, 2001). Dust congtitutes one of themajor air
pollutants, especialy inthedry belt of Nigeria(McTainsh and Walker, 1982; Middleton,
1985). Dust, according to health fact sheet report seriesof United States Department of
Health and Human Services (DHHS, 2008), consistsof amixtureof fineor tiny particles
usually formed by disintegration or fracture of solid form materials. The United States
Mine Safety and HedlthAdministration (US-MSHA,, 2008), definesdust asfindly divided
solidsthat may becomeair bornefrom the original statewithout any chemical or physical
change other than fragmentation.

Dust (dsoreferred to assuspended parti culate matter) representsacomplex mixture
of organic and inorganic substances, solid or liquid substancesand mass of inert materials.
According to the United Nations Environmental Protection Agency and World Health
Organization (UNEP/WHO, 1994) reportson review of methodol ogy of management of
particulate matter in ambient air, total suspended particulate matter (TSP) isused to assess
air quaity. Dust, together with parti cul ate emiss ons such asautomobileand industrial
exhaust fumesand other fugitive and combustion emissionsisaparadigm of synergic
processesin atmospheric air pollutioninthe Sahel region. The particulate mattersare
complex heterogeneous mixture of solid particulatesand liquid components such asthose
from power plantsand industries, gasflaring, motor vehiclesand natural sourceeements
such asdust.

Air borne particulate matter isan exampleof solid and liquid particul ate suspended
anddispersedinair (UNEP/WHO, 1994). Air pollutants, especially dusts, permeateall
fabric of environment through biogeochemica and anthropogenic routes (Ikamaise, Obioh,
Ofoezireand Akeredoulu, 2001). Thesemay constitute serious contaminantsor pollutants
when present in greater than recommended concentration. The severity of effectsand
contamination by the pollutantsincreaseswith intensity of emissions, sourcesof strength
and atmospheric mixing of the pollutants and some predi sposing factors (Obioh, Oluwole
and Akeredolu, 1993).

TheFederd Environmental ProtectionAgency of Nigeria(FEPA, 1991) maximum
total suspended particulate air quality standard limit is 250ug/m?. Thedry belt zone of
Nigeria, whichisgenerdly known asthe Sahd, isdefined asthe areathat receives between
200mm and 800mm of rainfall per year (I1ED, 1989), and occupies about 65% of her
total land mass, andislocated within the co-ordinates of latitude 10° to 14°N and longitude
3to 14° E. Dust congtitutes one of themgjor air pollutants (M cTainsh and Walker, 1982;
Middleton, 1985; Gadzama, 1991, 1995). In the Sahel region, harmattan dust and hot dry
dust stormand desi ccating winds, characterizesthemgjor part of theyear, usualy extending
from December to June (Rayar, 1996; Middleton, 1985). The dust particles are
mechanically produced by the breakup of larger solid particles(US-EPA, 1996), and may
includewindblown dust fromthe Saharadesert, dust from agricultura activities, uncovered
soils, unpaved roads or minera operations, anong others (M oses, 2007). Assoon asthe
dust hasbeen rai sed by wind and lifted up in the atmosphere, the coarse particlesbeginto
beremoved from the atmosphere by gravitationa forces. Relatively big particleswithradii
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of morethan 100pmwill have atmospheric residencetimeof the order of minutesto hours,
whileparticlesof radii of 1um or less, might remainintheatmospherefor up to weeksand
transported several thousands of kilometersfromthesite of origin (Christer, 1998). The
annua dust storm frequency aswell asthemagnitudein the Sahel regionisontheincrease
at anaarmingrate (Gadzama,1991; Rayar , 1996). Thezoneisgenerally characterized
by scanty rainfall and vegetation cover, summering heat, incessant dust stormsand
harmattan, droughts and desertification, des ccating wind pattern and sandy soil textures
that are proneto droughtsand aarming desertification and soil degradation and deterioration,
brought by both natural and human forces. The open and flat topography of theregion
allowsan uninterrupted incursion of dust particlesinto theregion and thispersist for the
greater part each year (Dgjab 2006; Gadzama, 1991, 1995; Rayar, 1996).

InNigeria, particularly inthenorth, the Harmattan , dry dust-laden atmosphere,
occursfrom November to June each year as experienced in some other parts of West
Africa(Dajab 2006; Heet al., 2007; Gadzama, 1995; Rayar 1996). The Harmattanis
known to risein the Sahara desert and is carried southwest by winds from that area
(Harris, 1967). Harmattan dust isthe product of an Aeolian system of continental scale
which originatesin the southern Saharaand acrossWest Africaand theAtlantic (McTainsh,
1980). Storm activitiesin the Bilmaand Fayal argeau areain the Chad Basin were
reported to raiselarge amountsof dust into theatmosphere, whichiscarried southwest by
the predominant winds (Alfeti and Resch, 2000). Fugitive dust and automobileemissions
result from the complex interplay between wind and anthropogenic activitiesthat generates
dust or particulate matter (PM) whichissuspended in theatmosphere.

Anthropogenic activitiesgenerate dust which emanates primarily from soil that has
been disturbed by wind or human activities, such asearth movement and vehicular traffic
on both paved and unpaved surfaces. Generally, the entity, air particulate or dustisa
mixture of particlesinwhich differentiation existsonly in source, Size, composition, and
properties (USEPA, 20043, IDEQ), 2008). Movement of soil dust, comprising mineral
dust and product of chemical or organic processes, dependson avariety of factors, which
can bedividedintotwo categories. firgly, movement resulting from the surface and presence
of wind being strong enoughtolift thesoil particlesintotheair. Theamount of dust mobilized
at agivenlocation over any given period will therefore depend on thefrequency, intensity
and duration of wind eventsin which the magnitude of the surface velocity exceedsa
certainthreshold valueat that location (Akeredolu, 1989).

Secondly, the degree of dust mobilization occurring at agivenlocation asaresult
of particular combination of climatic factorswill depend on the susceptibility deflation of
thesoil at that location (Mases, 2007). Theparticular mix and concentrationsof ar pollutants
may vary cons derably from location tolocation, and from day to day. Particlessuspended
intheatmosphere may havelong atmospheric resident times, these may betransported by
vertical and horizontal wind currents, frequently to agreat distance (McCartney, 1976).
Theincidencesof harmattan dust and dust stormsin thedry belt of Nigeriahave become
arecurring phenomenon and recently are assuming darming rateand proportion, destroying
livesand properties(Moses, 2007; Rayar, 1996). Ingenerd, all theregionsthat areStuated
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above 10°N are bathed by s mmering heat experiences, endless occurrence of incessant
droughts, harmattan and dust storm of monumental proportions, which are brought about
by an alarming rate of desertification, and thereby putting tremendous pressure on the
aready crippled agricultureand economy, resulting in acontinued declined intheliving
standard of the people (Dajab, 2006; Gadzama, 1995; Rayar, 1996). This region,
characterized by arid and semi arid climate pattern, cons stsof vegetation zonesof Northern
Guinea, Sudan and Sahd Savannas. In general, thearid and semi arid zones of Africaare
amixtureof varying magnitude of desertsand dry lands, coupled with difficult and fragile
environment that isfast becoming inhabitable (Gadzama, 1991, 1995; Rayar, 1996).

Thezoneisgenerally characterized by short rainfall, receives between 200mm
and 800mm of rainfall per year (I1ED, 1989), scanty vegetation cover, summering hest,
incessant dust sormsand harmattan, droughtsand desertification, des ccating wind pattern
and sandy soil texturesthat are proneto droughts and alarming desertification and soil
degradation and deterioration, brought by both natural and human forces. Nonetheless, a
short cold spell usually known as harmattan cold blowsfrom December to February. The
temperatureduring thisperiodisrel atively lower; thusenabling the cultivation of wheet and
other vegetable cropsunder irrigation.

The open and flat topography of theregion alowsan uninterrupted incursion of
dust particlesinto theregion and thispersistsfor the greater part each year. The scanty
vegetation dictated by insufficient rainfall and anthropogenic activitiesand demand for
wood for construction, building, fuel and other uses, removal of trees, shrubs, herbaceous
plants and grass cover from the fragile land of the Sahel continue to accelerate the
degradation of thesoil to desert like condition, predisposesthesoil to variousdestructive
forcesof nature, thusleading to itsdegradation of varying magnitude, thereby reducing
sustainable agricultural production and ensuring the perpetuation of drought syndrome
(Dajab, 2006; Gadzama, 1995; Rayar, 1996). Together with seemingly limited and
erratic distributions of rainfall lingering each year, the ravaging effect of drought and
desertification becomes exceedingly intens ve and warrants systematic monitoring of the
climatic pattern and changes so asto institute deliberate and appropriate measuresto stop
thisugly trend. Itis presently estimated that Nigeriahaslost some 351,000 squarekmto
desertification representing 38% of itstotal landmasswhich correspondsto theeight (8)
desert —threatened front line States of the country (Table 1).

Table 1; Sudano-Sahdlian West Africa

Country Population Total Land Total Dry lands

(millions - 1983) (Area 000/sg. km)  (000/sq. km) As % of total
Benin 38 113 50.7 45
BurkinaFaso 6.7 274 2439 &
Cameroun 96 474 1236 2%
Cape Verde 03 4 35 87
Chad 47 1284 1,1686 al
Gambia 07 1 96 D
Ghana 125 239 66.8 28
Guinea 58 246 25 1
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Guinea-Bissau 09 b 11 3

Mdi 73 1,240 12025 97
Mauritania 16 1,031 10310 100
Niger 6.1 1,267 12670 100
Nigeria 936 924 3510

Senegal 6.2 1% 1711 87
Togo 28 57 140

Total 1688 7,397 5,706.9 771

Source: United Nation Sudano-Sahelian Office (UNSO) (1989)

Maiduguri, the capital of Borno Statefor example, islocated in the semi arid
region of thedry belt zone of Nigeria, and it hasaclose proximity to the Saharadesert.
The open and flat topography of the region allows an uninterrupted incursion of dust
particlesinto Maiduguri and itsenvirons. Suspended parti culate matter or dust isprevalent
inthisregionand mostly accruesfrom dust scormsfrom the harmattan winds, which blows
acrossthe Saharadesert (Gadzama, 1991, 1995; Rayar, 1996). Maiduguri dust stormin
particular, which occurred on 30" May, 1988, isof grave concern to every inhabitant of
thisregion and indeed, the entire nation (Rayar, 1996). This unsurpassed sand storm
lasted for about 30 minutes, thereby causing total darknessat about 3.30pm.

It has been estimated that the magnitude of dust accumulationsin an enclosed
house hold yard during this storm was 45 tons per hectare (45t/ha) (Rayar, 1996). The
extent of deaths, and damage or injury to human and animal health aswell asdamageto
theenvironment by thissingle unsurpassed episode of dust sorm hasnot yet been officialy
documented, but surely the consequences must be grievous. Similar episode of almost
exact magnitude occurred on 30th May, 2012, exactly 24 yearsafter. Thisdust ssorm aso
occurred thesametime, at 3.30pm, and lasted for the same duration of time, i.e. about 30
minutes. Thisisof particular interest for researchersand all concern citizensof Nigeriaand
callsfor keen and systematic scientific observation and continuous monitoring of sucha
natural phenomenon. It can be inferred that such ahorribledust phenomenonwill probably
occur againinthe next 24 years, presumably on 30th May, 2036, around 3.00pm local
time, and will last for about 30 minutes.

Similar episodes of dust storm of lessmagnitude occur ondaily basis, especialy
between the months of January and June (Gadzama, 1995; Rayar, 1996). The sand dunes
created by such phenomenadestroy cropslands, houseswater, schools, roads, animals,
and rendering thisregion aimost completely unsuitablefor human and animal habitation
and agricultural activities. Famine, diseases, poverty and hunger areamongst myriads of
consequences of this catastrophe. This presents continuous prevalence of hostileand
inhospitable environment to crop and animal production aswell as human habitation
(Gadzama, 1995; Rayar, 1996). Incidences of disease out breaksresulting directly or
indirectly from such catastrophe are commoninthisregion. Adverse heslth effects of dust
or particulate matter (PM) aregrestly associated withitssizeand weight (USEPA, 2004b;
NKku Peters, Eshit, Oku and Osim, 2005). When such pollutantsareinhaled, the coarse
particles(2.5-10um) are deposited in the upper respiratory tract and bronchi, whereasthe
fineparticles(<2.5pum) may reach terminal bronchiolesand alveoli and remainthere. This
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contributesto respiratory iliness. The adverse effectsof thesedust particledepositsinclude
acuterespiratory morbidity, pneumonia, asthma, lung damage, decreased lung functions
and increased mortality and premature death in sensitiveindividual s (USEPA, 2004b).
Man breathes between 10cm?® and 25cm? of air daily and any toxins present are also
inhaled (Radojevic and Bashkin, 2006). Of main concern arethe small sizedust particles
ranging from 0.1-3.0pm unit density sphere. These usualy have high percentage passing
rate through sel ector device and arenormally deposited in therespiratory system upon
inhalation, and present 60%-80% extraction efficiency into biologica system (Patterson
and Schroeder, 1971). Dueto thecomplexity and varying Sizesof dust and other particulate
matters, anumber of termsare used to describe them (Patterson and Schroeder, 1971;
OSHA, 2008). Suspended particlesvary insize, compositionand origin. It isconvenient
to classify particlesby their aerodynamic properties because these govern thetransport
and removal of the particlesfrom theair and subsequent depositionin therespiratory
system (OSHA, 2008; Patterson and Schroeder, 1971). Thetransport and removal of
dust and other particulatesintherespiratory system areaso governed by their deposition
rate withintherespiratory system and are associated with the chemical composition and
sourcesof particles(OSHA, 2008; Patterson and Schroeder, 1971).

The aerodynamic diameter isthe size of aunit-density sphere with the same
aerodynamic characteristic. Dugt, therefore, in general can bedifferentiated or classified
onthebasisof composition, or with respect to size(OSHA, 2008). Dust can beclassified
by sizeinto three(3) primary categories. respirable dusts, inhaable dusts, and total dusts
(OSHA, 2008). Respirable dust refersto those dust particlesthat are small (<2.5um)
enough to penetrate the nose and upper respiratory systems and deep into the lungs.
Particlesthat penetrate deep into therespiratory systemsare generaly trapped by body’s
natural clearance mechanism of ciliaand mucus, and aremorelikely to beretained. The
U.S. Mine Safety and Health Administration (US-MSHA, 2008) definesrespirable dust
asthefraction of air borne dust that passes asize selecting device, having thefollowing
characteristics (table 2).

Table2: Aerodynamic diameter and percent passing sel ector of respirabledust

Aerodynamicdiameter (um) Percent passing selector (%)
2.0 90
2.5 75
35 50
5.0 25
10.0 0

Source: US-MSHA (2008)

TheUnited StatesEnvironmental Protection Agency (US-EPA, 1996) describesinhaable
dust asthat dust particle, which entersthe body, but istrapped in the nose, throat, and
upper respiratory tract. The median aerodynamic diameter of thisdust isabout 10 pm.
Total Dust includesall dust or air borne particles, regardless of their Size or composition.
Dust can also be classified with respect to composition. As dust represents acomplex
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mixture of organic and inorganic substances, solid or liquid substancesand massof inert
materials, dust composition can bechemical, mineraogical or organicincomposition or
source, among which may be hydrocarbons, nitrogenous compounds, sulphur compounds
or other metals. Thefibrogenic dust consstsof fibrogenic materias, such asfreecrystdline
slicaor asbestos, which arebiologically toxic. Nuisance (or inert) gasconsists of massof
inert materialssuch asclay, silt and many more, and usually consistsof duststhat contain
lessthan 1% quartz (OSHA,, 2008). Extens veresearch hasbeen conducted on composition
of dustsinthe Sahdl, including theelemental contentsparticularly, inNigeria(McTainsh,
1980; Adepetu, Asubiojo, I skander and Bauer, 1987; Adedokun, Emofurietaand Adedgi,
1989; Ayodele and Gimba, 2002; Dimari, Hatis, Waziri and Maitera, 2008) and in
neighboring West African countries (Oduro-Afriyieand Anderson, 1996; Breuning-Madsen
and Awadzi, 2005).

Dimari, Hatis, Waziri and Maitera(2008); Ogugbugjaand Barsisa(2001); Moses
(2007), have determined monthly disposition ratesand €l emental contents of suspended
particul ate matter or dustsfrom Maiduguri Metropolisand environson an annual basis
with elemental enrichment factors. The highest mean deposition rate of 34.7/g/m?was
recorded inApril and theleast deposition rates of 24.20 g/n? in September. Theelemental
analysisreveal ed the presence of elements such as Copper (Cu), Iron (Fe), Lead (Pb),
Cadmium (Cd), Aluminum (Al), Nickel (Ni), Sdenium (Se), Zinc (Zn), Arsenic (Ar) and
Cobalt (Co) in varying concentrations. Also found were silt, clay, organic mattersor
hydrocarbonsin varying proportions. Thesedementsor the organic matterswhen absorbed
may betoxic to the body systems (Rob, 1996).

Economic ImpLicaTIiONS OF Dust AssauLts ON HumAN AND ANIMALS

Prolonged exposureto dust or suspended particul ate matter in the atmosphere has series
of ddeteriouseffectson humans, animas, aswell astheecosystemingenera. Dust pollution
leadsto at |east 500,000 premature desths and chronic bronchitisannual ly inWest Africa
(Aukernman, 1996; Middleton, 1985). Thisleadstolossin productivity, hugeeconomic
losses as hundreds of work hoursarelost daily dueto sicknesses associated with dust
exposure (Aukernman, 1996). Respiratory infectionsaremostly transmitted through dust
inair pollution, and diarrhoeathrough contaminated water. Thisalso leadstolossin
productivity and huge economiclossesaswell asunfavourable environmental Situation.

Theunfavourable environmental situation does not only cause direct havoc to
human and anima lives, but a so causeshuge damageto thegenera ecosystemand marine
lifeand structures. Farmersdepend on animalsfor their livelihood. Animals, apart from
supplementing the food needs of man generate income and play asignificant rolein
maintaining a strong agricultural economy, maintain soil fertility and soil and water
conservation. Inaddition, animasprovidean array of other useful products, such aslegther,
fur, essentia enzymes, such asrennin, needed in manufacturing cheeseandinsulinusedin
pharmaceutical sand provides companionship, sportsand entertainment. The effects of
dust on animal strand ateto man ashe eatsmest and milk of diseased animals. Thesehave
inca cul able economic consequences on theinhabitants of thisregion.
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Theformation and movement of sand dunes caused by the frequent harmattan
dustsand dust stormsengulf huge areas of arableland and rivers, destroying water ways
and marine environment. The sand dunes created by such phenomenadestroy crops,
lands, houses and water, causing large scalewater pollutionsrendering it unfit for both
human and animal consumption. Recently, the rapid attack of tetraoxosul phate(vi)acid
(H,S0,) on marble buildings is known as “icstone leprosy” (Air pollution, 2007).
Particulates such asdust, soot, deposit on plantsleaves block the stomataof plant leaves
inhibiting rate of transpiration from the soil. Water contamination especialy by dust, isone
of thefrequent causes of diarrhoeain both humansand animals. Diarrhoeaisconsidered
to be one of the magjor public health problems caused by unsafewater (UNICEF, 2005.
According to UNICEF (2005) report, thereareapproximately 4 billion casesof diarrhoea
each year inAfrica, causing 1.8 million deathsannually. Hence, lack of adequate safe
water supply, together with poor sanitation presentssevere public hedlth, environment and
economicimplicationsin both rural and urban areas, inthisregion, hindering both social
and economic devel opments (table 3).

Water contamination can basically bedivided into two categories: biologica and
chemical. Microbia contaminationsusually arisefrom the contamination of water with
human or animal faecescarried inthedust. Chemica contaminationson theother hand are
usualy asaresult of organic chemicals, such asArsenic, Fluoride, Lead, Nickd, whichare
found to be congtituents of thetypica Sahdl dust. Thesearenaturally occurring €lements
that can betransported by wind along with dust to contaminate water, rendering it unsafe
for both animal and human consumption. The dust contaminated water isunsafefor the
marineanimal species. Consumption of such seafoodswill resultin detrimental effect on
health. Apart from direct adverse hedlth effects of air pollution by dust, the dust and dust
storms can also cause damage to natural environment. This includes, widespread
deterioration of the ecosystem, destruction of biologica potentiasof theland, both plants
and animal s, causing substantial economiclossesand socia consegquences, ranging from
added cost of medical care and building restoration to reduced agricultural output, wide
spread forest damage, huge economic consequences and generalized lower quality of life
(OECD, 1984).

Table 3: Someaspectsof health/socia servicesindicatorsin selected countries

% of population using improved drinking water sources % of population using adequate sanitation facilities
Country Total Urban  rura Country Total urban  Rural
Nigeria 60 72 49 Nigeria 38 48 30
Kingdom of Saudi Arabia 95 100 64 Kingdom of Saudi Arabia 100 100 100
Cuba 91 95 78 Cuba 98 99 95
Sweden 100 100 100 Sweden 100 100 100

Source: UNICEF (2008)

Destruction of an ecosystem changesthe compoasition of the speciesand general
biological potentiasof theregion. Thedry belt zone of Nigeria, whichisgenerally known
asthe Sahel, isconsidered one of themost sensitive and delicately unbalanced ecological
systemsintheworld (Gadzama, 1995). Globally, desertificationisnow recognizedinthe
arid and semi arid zones of theworld asthemajor threat to ecologica productive systems.
Themost congpicuouseffectsof desertificationissoil degradation and deteriorationmainly
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by wind and water, and removal of vegetation cover through over grazing and deforestation.
The cost of erosion by wind and water is estimated to be over $444billion annually
worldwidedueto direct damageto agricultural landsand ecosystem and indirect damage
to water ways, infrastructure, and faunaand flora, humansand animals (UNERP, 1991).
Thisimpact must beof ahigher proportionin sub Saharan Africaand Nigeriain particular.
Theintricaciesand ramification of desertification|eading to extensive soil degradationare
well documented. InAfricaa one 37% of the popul ationisaffected by desertification. In
Nigeriaalone, 75% of theareaisinthe semi arid region (Ryan, 1974) and it isestimated
that morethan 30 million people, representing 32% of thetotal population of the country
lived under hardship of desertification (UNSO, 1989) (tables4 and 5).

Table4: Areasand Number of People affected by at L east M oderate Desertification by Region

Region Affected (1,000km?) % Affected population (millions) % Total
Africa 7,409 37 108.00 38
Asia 7,480 37 123.00 44
Australia 1,123 6 0.23 0.00
Med. Europe 296 1 16.50 6

N. America 2,080 10 4.50 2

S. America & Mexico 1,620 8 29.00 10
Total 20,008 100* 281.23 100

*Owing to rounding, the sum of these percentages is not 100. Source: Mebutt (1984)

Withtheincreasing pressureof desertification, exacerbated by aperiod of prolonged
drought and human activities, it has becomeincreasingly difficult to maintain sustainable
development inthefragilelandsof thisregion. The prolonged drought led to severecrop
failure, famine and wide spread devastation of the environment. In generd, thearid and
semi arid zonesof Nigeriaareamix of varying magnitude of desertsand dry lands, coupled
with adifficult and fragile environment that isfast becoming inhabitable (Rayar, 1996,
Gadzama, 1995). Thearid and semi arid regionswitnessashort rainfall followed by a
prolonged, dry spell ranging from 6-9 months, that isfurther punctuated with avery high
temperature regime and desiccating winds pattern (Rayar, 1996; Gadzama, 1991).
Nonetheless, ashort cold spell, usually known as harmattan, blowsfrom December to
February. Thetemperatureduring thisperiodisrdatively lower, thusenabling thecultivation
of wheat and other vegetable cropsunder irrigation.

Table5: Estimated Areaand Population of some of the Semi-arid Tropical Countriesin Africa

Country Portion of Semi-arid area Population SAT % Total SAT
country SAT (1,000km?) (million) Population

Sudan 60 1,491 15 3

Nigeria 75 693 42 8

Tanzania 60 752 10 2

Zambia 100 753 4 1

Mali 60 721 5 1

Niger 40 507 4 1

Chad 40 514 3 0.5

Botswana 100 569 1 0.2

SAT = Semi Arid Tropics. Source: Extracted from Ryan (1974).

Thescanty vegetation dictated by insufficient rainfal, predisposesthe soil tovarious
destructiveforces of nature, thusleading to degradation of varying magnitude, thereby
ensuring the perpetuation of drought syndrome (Rayar, 1996). Together with seemingly
limited and erratic distribution of rainfall lingering each year, theravaging effectsof drought
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and desertification become exceedingly intensive and warrants systematic monitoring of
the climate pattern and changes. An urgent need isrequired to institute deliberate and
appropriate measuresto stop the ugly trend. Natural sourcesof air pollution may result
from sand or dust storms, harmattan winds, hurricanesor asdirect consequencesof soil or
wind erosion (Gadzama, 1995). The dust particles are mechanically produced by the
breakup of larger solid particles(US-EPA, 1996), and may includewindblown dust from
agricultura processes, uncovered soils, unpaved roadsor minera operations, amnong others
(Moses, 2007). Theopen and flat topography of theregionalowsan uninterruptedincurson
of dust particlesinto theregion and thispersist for agreater part each year.

Annual dust storm frequency and magnitudeinthe Sahel isontheincreaseat an
aarmingrate (Gadzama,1991; Rayar ,1995) . Theincidenceof dust and dust stormsin
the Sahel region of Nigeriaare so prevalent inthisregion and recently are assuming an
alarming rateand proportion, destroying livesand propertiesthereby putting tremendous
pressureonthe already crippled agriculture and economy, resulting in acontinued decline
intheliving standard of the people (Rayar, 1996). One of theformidableand debilitating
factorsthat threaten the survival of peoplein Northern Nigeriaisthe formation and
movement of sand dunesthat engulf huge areas of arableland every year (Rayar, 1996).
Theoccurrenceand reoccurrence of such natural calamities, which arerather intensified
by human and animal forces, could perhaps be explained on the premisethat |oose and
unprotected soil particlesarelifted up by the convection current of the gusty winds, and
carried away to far away locations, resulting in loss of incal culable quantities of top sl
and plant nutrient (Rayar, 1996, Gadzama, 1995). Thisunusua phenomenon hasactually
propelled theresearchersto think seriously how catastrophicit would be, if our soilsare
left without adequate vegetative cover.

CONCLUDING REMARKS

Inthedry belt zone of Nigeria, the main air pollutants are derived from the incessant
perennial harmattan dust and dust storms. This is further exacerbated by alarming
desertification and soil degradation and deterioration, brought by both natural and human
forces, leading to huge economic losses and col ossal damagesto precious monuments
and the ecosystem. Historically, land degradati on hasbeen responsiblefor thefal of great
civilizations, becausetheenvironmenta quality ispart of our natura wealth (Daily, 1995),
and therefore this merits serious attention to save thislife-sustaining natural resources.
Incidencesof disease out breaksresulting directly or indirectly from such catastrophesare
commoninthisregionleading to colossal lossof lives, heavy economiclossand hundreds
of work hours. Peopleinthispart of the country arein astate of total despair because of
theemotiondly draining episodesof environmenta havoc. Theunfolding cumulativeeffects
are constant decreaseinreal per capitaincome, declined nutritional improvement and
reduced longevity, high mortality, constant dwindling of economic and educationa status
and continuous destruction of socid welfareamenities. Apart frominflicting diseaseson
humansand animals, dust storm and harmattan dusts al so destroy precious monument and
other valuableslike clothing, paints, electrical contacts, textiles, computersand other
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€lectronics, chemicalsand reagents, automobilesor vehicles. It d so hasadverse effectson
atmospheric properties, solar radiation and temperature alteration and reducesvisibility,
resulting inaircraft and automobile accidents. Theseand many other effectsof dust present
continuousprevaenceof hostileand inhospitabl e environment to human existenceaswell
as crop and animal productions. The economic and social stability of any nation or
community hingesto agreater extent on the economic aswell as environmental and
sustainable soil productivity and agriculture onalong term basis(Rayar, 1955). Thus, the
possibility of raising theliving standard and productivity of theinhabitantsof thisregionis
becomingincreasingly bleak (Primental et al, 1995). Hence, the urgent need to institute
deliberate and appropriate measuresto stop thisugly trend.
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