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1.0 INTRODUCTION

Amoengl the many: envirenmental iIssues fiacing
eUIr planet, desertification and drought may: have
calised more humans: suffernngl than: any. other
preblemn.

I 1977, the United Natiens Conference: en
Pesertification (UNCOD) defined desertification
as the diminution or destructien ofi kielegical
potentiall eff the land, Wiichr could lead: uluinately,
10 the fermation; ef desert-like conditions
(UNCOD, 1977).




INTRODUCTION CONT'D

he United Natiens Envirenment: Progiamme
(UNEPR) revisedithis definition;inr 1991 as land
degradation I and, semi-ard, and diy sui-
AUMmIial areas resulting mainly. frem adverse
AURan Impact.

pDregne and Chou (1992), viewed desertification
as alliuman Induced process o lanad degradatien
that cani ranged 1R severty: frem; slight te Very.
severe, and is cause firom’eresion te) Salinisation
10 toxic chiemical accumulation; te Vegetation
degradation, Irmespective ofi climate




INTRODUCTION CONT'D

Roekins (1997) descrihed desertification as; a
mMenace In the semi-and zones, analits; causes
are complex, but it Is generally’ the result ofi the
combined effects ofi climatic Varanility,
demegraphic, Munan anad aninal factors.

In the International Convention te: Comidat
DESertification; the term “desertification™ means
and degradation’in;arad;, semi-arid and diy sui-
AUmId areas; resulting frem Vareus factors,

Incllding climatic variatiens and hunian activities
(CCD), 1994).




INTRODUCTION CONT'D

Fhe prncipal desertification’ Processes arne
degradation ofi the Vegetative cover (rangeland
desertification)

Accelerated waters and windrerosion: (“rainifed
cleplandl desertification), and

Salinisation;and water legeing (figated land
desertification).

Ot

Jerf Impoltant desertification! Processes Ineclude

Sellf cempaction and accumulation: off toxIic

Su

AStances such as heavy metals and persistent

pesticides.




2.0 CAUSES OF DESERTIFICATION

IRl recent years, deserts seemed te have
spread due te; two: main: Causes; :-

= Human nduced factors
» climate and Water reseurces factors

ThiS paper Isi concerned with the secend cause




Major Factors that cause: Desertification




2.1 CLIMATIC FACTORS

PDROUGIH

s Drought Is a complex pRenemenen;, WhRICH IS
governed ly a complex system.

s T 1S a major disruptive: ferce capanie of
exacernating existing secial, econemic,
politicallanadl cultural facters of development.

s [lhe definition off dreught IS dependent on the
SEctor belng consideread




Definition ofi Drought

Agrometeoerelegist view drought In the context
off Insuificient soll meisture tel suppert crop
grewih andrdevelepment;

Vieteorologists ares concermediwith drought as a
PEried ofi helow nermal precipitation;

Hydrelegist view! drotght as;a pered With Delow,
Rormal stream=fiew: and depleted resenvoll
sterage;

ECenomists; are concerned with' dreught as It
Affiects) SecIety s productivity and censumptive
activities (IDracup et al 1960):

Politicians are also concerned with the 1Impacts
off dreught as It Is the perod that the electorates
@Se confidence In them, as they: are incapable of
meeting the demands from the seciety.




Impact off Drought

Impacts of drought can lhe categorised Uunder
the ecenemic, environmental and secial
CalEgeries.

Ecenemic impacts Include lesses frem; clep
preduction, fishery: production, anadl timier
preduction (Oladipe, 1995).

Major envirenmentalf impacts Include damage: to
animalland plant species;, Wind andwater
Eresion, and deteroraten: Infair and \Water
guality-

Seciall consequences off dreught Include
Increased poverty, reduced quality: ofi life,

population migration and: secial’ unrest anad
conflicts.




2.1.1 PHENOMENA ASSOCIATED WINH THE
AERICAN DROUGHT

GENERAL CIRCULATION PATTERNS
OCEAN — ATMOSPHERE INTERACTION

CLIMATE VARTABILTY ANDI CHANGE




GENERAL CIRCULATION PATTERNS

A) THE INTER-TROPICAL CONVERGENCE ZONE AND
ASSOCIATED WEATHER ZONE

DUring the rainy seasen, the atmesphere Isidominated hy.
the warm,, meist and convectively: unstable Seuth Westerly/
winds; Which penetrate, te) 20-22°N Latitude i August
Under nermal rainy: season.

Dy andl dusty: Nexthr Eastery winds; arerdeminant durng
the dry seasen and extend seuth as far as 6°N 1 Januany/
Eebruary.

The imaginany line or boundary that separates; the moist
South-westerly andl dry north-easterly: wWinds at any:
location anditime off the year 1s known, glehally; as the
Inter-Tropical Convergence Zoene (ITCZ), but locally, 1n
West Africa, as the Inter-Trepical Discontinuity: (ITD).

The rate of mevement and pesition: of the: ITD determines
the ramfall pattern over the region.

I the nerthward excursion: of the ITD is delayed or the
southward retreat IS eanlier than nermal, dreught over the
Sahel and The Gambia Is likely.




SEASONS OVER THE GAMBIA AND WEST
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B) The Tropicall Easterly Jet, the African

Easterly: Jet and Squall Lines

SUpermposed on this general pattern are the Afidcan
Easterly jet (AEJ) at about Skm), andi the Irepical
Easterly Jet (TEJ)rand the Sub-Tropical westerly: Jet
(SIJ) at abeut 12kmi albeve. mean; sea level.

These jets have thelr rght exists, over North Africa, nortn
Off apouit 10CN:

Tihe left exists off AEJ andl TEJ are: over central and

coastal \West Africa.

RIght exists) ofi [ets arer assoclated With sulesidence: of air
andl driying| eff the surface of the area off sinking motion.

Left exists are asseciated withl rsing| motion, ConVective
activity: and wet conaditions.

Weak TEJ and AEJ will results infless, convective activity
andl dreught.




The Jet Streams over North and
West Afirica: The Drying off Africa
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C) SUB-TROPICAL ANTICYCLONES, HADLEY
AND WALKER CIRCULATION PATTERNS

Subtropical Anticyclones are areas of Sinking all: mass at
apeut latitude 30° - 45° north and Seuth.

iHadley: circulationiis the: nerth-seuth eVerturning i ail
Mass WIthrrsing| Metion; eVer the eguateral regien and
sinking| at 25° -30°N (Nerthern cell) and 252 -30°S
(Seuthern cell):

The Walker circulatieon, en the ether hand, IS the east-
WEST oVerturning ofi alif mass With| [Hsing metien eVer
eguatoerial central  Afiica and sinkingl motion: ever
INerthwest, ceast of Afiica andl the Cape Verde: [sland.

Three sub-trepicall Anticyclones control the moevement
off winal systems of \Western Africa:- The St. Helena; Tihe
Azeres and Libyan anticyclones.




[llustrations ofi Hadley: (=) and Walker
) Circulation: over West Afirica




OCEAN - ATMOSPHERE
INTERACTION

Certain aspects off the African drought,
particulary the inter=annual rainfall
Variapility, are: related terand strengly,
Infllenced by lakge - scale atmosphere: -

ecean flucttiations: eceuiing around the
Worid
s EL-NING PHENOMENGN

s EL-NINO SOUTHERNIOSCILLATION AND: SEA
SURFACE TEMPERATURES (SSTs)




CLIMATE VARIABILITY AND
CHANGE

INCREASE IN CARBON DIOXIDE (CO2)
CONCENTRATION

= An Inerease In the carpbon dioxide level leads to)less of
the temperature - dependent nfrared: radiation
emitteai by the earthl escaping threugh the
atimesphere e space bui the amount o selar radiatien
alseErved by thereartih remains almest Unchangead

= Anrincrease Inftemperature results inrhighen
evapoeration and Iosses; ofi sell mojsture

= Allonger time Isineeded for saturation ofi the: air and
cloud formation:

a [Thus, the fireguency: of storms will' be reduced.

a Cloudsiwillfdevelep infa deeper atmesphere and

hence, storms will be moere severe, resulting I vielent
flash floeds:




2.2 WATER RESOURCES FACTORS

VoSt Off the Water reseulrCes: factors
relatedl te desertification are eedback
MEchanisms; that contrbute: te sustaining
e desertification Process




2.2.1 SOIL MOISTURE AND
SURFACE ALBEDO

he eceurrence and persistence: of the Sahel
dreught appears ter e due: te strong positive
fieedback Mechanisms eperating Which are

diven By clianges Inl selll meisture and surface
Allbedo.

Both affect the: radiation balance: at the: surface,

Fhe first directly,, the second indirectly: through
itS Infilence en the latent heat fiux.




SILTATION OF SWAMPS AND
WATER BODIES

Erosion; transperts a lot of sand inte swamps, “bolongs™
and the main: fver.

The sand depesited 1 the swamps IS infertie and
overlays the fertile soll. This reduces the preductivity of
cultivated sWwamjps.

Mest of the sand that finds iis Way te the “hbelongs™ IS
deposited at the moeuth of the “lbelongs™ and this causes
the Siltation of the: channel.

RIS results In the reduction’ off the: flow: fromi the main
fIVEer Into the “boelengs:.

SWwamps: Upstream off the: “bolongs™ are ary anad
productivity Is reduced




SALINTZATION

Almost as destructive, hut spatially: less
extensive, IS the process of Salinization, WhRerehy.
minerall salts heceme concentrated: in the
surface: soll by the: evaporation’ of saliine: soll
solution.

RIS process;, theughien a small scale, can l9e
ERSseved In; therJeshwang/Bakau SWamps
arounae “Sitting Corner:, In the Darsiiamil sWanips
off Jekadu and the Bambatenda/Yellitenda
s\Wwamjes of Jarra/Badineu distrcts off The
Gambia:

It Aas resultedi to the scaling downr and; 1 Seme
cases te the: total halt i the' cultivation ofi the
“Banta Fares™ i some parts off The Gambia.




3.0 IMPACTS OF DROUGHT AND
DESERTIEICATION

PHYSICAL [IMPACTS
SOCIAL IMPACTS

ECONOMIC IMPACTS
EEEDBACK  MECHANISVS




S.d PHYSICAL IMPACTS

Lack eff water 1| the seil results i the: situation
that less water: IS albsoerned by the reots) off the
plants While more: are: transpired By the'leaves.

TFherefore dreught Impact Is firstly induced by
oW water content ofi the: seil, plant reots, are
Rindered fremrakserbing moeisture, and the

meisture balance 1n the seil' - plant -atmoesphere
system, IS breken.

Fhis leads 1o disaster on agrculture; specifically
@I ClePS), trees, vegetation and rangelands.

Inradditien ter having Impacts onragricultural
output, drought and desertification infllence
water guantity’ andl guality.




3.2 SOCIAL IMPACTS

Shortage ofi eoad and herage due te reduction
A sl moeisture avalanility: often results 1n
faminge, pestilence anadisecial sufferng and
UnRrest.

Cumulative impacts on agriculture and social
amenities off communities have: led to; rural =
Uidean migration

he demands ofi a rapidly. expanding; pepulation
I the Urban areas and the: growini CENLIES ofi the
country are; placingrincreasing lurdenton those
fegions anad thelr reseUrces.

Thisimeans that the potential for adverse effects
of disasters in human life 1S alse growing, since
populatien pressures will'lead moere people to
live and work Where risks are highest.




3.5 ECONOMIC IMPACTS

Severe water s
decertified lane

dortage and expansion: of
PECOmME shackles on

econemic deve

epment I the werld: 1n

lhe Gambia, this hias meant that

Gevernment anal dener: parthers have te
concentrate most develepment efforts and
[esources in relief functions especially in

years following

dreught epISedes.




3.4 FEEDBACK MECHANISMS

Impacts of desertification en climate: and water
Feseurces In lihe Gambia are better referred to

as fieedback mechanisms.

They  start Withya change 1n 6ne or nmoere of the
parameters of the eneragy and water balance

palameters; ofi the: clinate: system, Whichileads
10, changes In ther parameters, and results; inia
|asting change: off the eReray. i Water halance at

the surrace.

A good example Is defierestation, WhRIChIIS a nen-
climate; factor but leads; terdisruption in; the
Water and energy: balance in the climate system
and water reseurces




DEFORESTATION AND EEEDBACK
PROCESSES AND VEGETATION AND CLIMATE




4.0 MITIGATING DROUGHT AND
DESERTIFICATION

MONITORING OF DROUGHT AND
DESERTIFICATION

ASSESSMENF OF DROUGHT AND
DESERTIEICATION

DROUGHT INDICES e.g percent of nermal
SATELLITE TECHNIQUES e.g NDVI

DROUGHT PREDICTION (ENSoG - Rainfall)
PROUGHT MANAGEMENT (Nationall policy of

dreught management ane planning)




5.0 ADAPTING TO THE ADVERSE
EFFECTS OF DESERTIFICATION

Adaptation te desertification gees heyond
mitigatien anadl the measures are adepied after
the desertification process has actually set 1n
and it has;Pecome teo late ter use: relief
fURCtienS;

Seme! of the measures ter he Included, as and
When desertification Is; estanblished 1 fhe
Gampia Include:

a Setting up of the Institutionall fircamework IRcIuding,
m Establishment of a cabinet committee on; desertification;
n Establishment ofi Divisional, District and Village committees.

s Create awareness; and

a Develop contingency plans at National, Divisional,
District and Village: levels.




6.0 RECOMMENDATIONS

Develop a well-eguippeadiand representative
hydrelegical and meteorological station NEWGIK
for meniterng of drought and" desertification.

Fhisiwill-enlance the natoenall capacity/ in the
ac@uisition, processing and disseminaton: of

data and Infiermation required meeting the
NEEdSs for
1. Climate, dreught and" desertification moeniterng.

2 Application! off the: knewledge of climate infthe
detection), moniterng and controll eff drotght and
desertification fier nationall ecenemic development




RECOMMENDATION 2

Develepr capacity’ In assessment and prediction
ef dreught and desertification. Thais willrentail
the acguisition: eff knowledge I the: use: of
dreught Indices, climate and- biophysicall medels;
and approprate technelogies. Ground
tEChnIgUEs that are being developed te MonIter
dreught should e integrated With Space
technoelegy for Petter results. echnolegical
adVancees, i space stuadies allow! improvead
drieught moenitering uUsing satellites withrhigh
resolution In a cost-effective manner.




RECOMMENDATION 3

Develep a dreught management plan. i better
moeniterng must e undertaken, the
development off a management plan is essential.
FhiswillFreguirer consideranie: politicall courage
and feresight. fhe co-ordinatien ef dreugint
moeniternng data and Infermation ameng
govermment and intermatonallerganisation s

essential for better drought management in Ifhe
Gambia. This strongly. suggests the need: el a
sultaible mechanismior Independent agency, thai
co-ordinates and-fiacllitates; the: availanility of
Infiermation te all kinds, ofi isers. It may: alse
nelp reduce duplication: off efforts among the
\alieus groups invelved in dreught management




RECOMMENDATIONS 4

ASSess and regulate abstraction rate
fromy stiiiace and greund water
sources andmoniter salinity, statls of
uhe River Gampia catchments: This
Wil 1Rvolve:

the determination ef the present rate ofi
alpstiraction of fireshiwater fifemi the RIVer
Gambia anaiits triputares, anaifirom the
greund water reseurces; and

develep a practical medel for the prediction
of salinity: moevement Infthe River Gamiia
and Its tributaries; and




RECOMMENDATIONS: 5

Introduced water harvesting on

expermentall Bases and adept; I found
feasiple. It ST expected to Introduce and
ASSEss| the potential off Water han/esting
technigues as means of Water supply. to

remote rurall communities.




CONCLUSIONS

Dreught Isi a nermal part of climate

Planning for dreugnt represents prudent action
oy Govermment

A nationall dreught pelicy Issstrongly necded to
coekdinate nauenal response: te the' possibility. of
Icreased freguency: of futlre: dreugnis

EVeni I the: gevermnmenis, can not stop dreught
from GeeUrrng, there are Ways elther to protect
more vulnerahle peeple or to prepare them, e
petter able ter cope When| such sitlatiens eceur.

These people need drought preparedness
training), drought technelogy and ceping
Mechanisms.
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