
DOI: 10.4018/IJAGR.2021040101

International Journal of Applied Geospatial Research
Volume 12 • Issue 2 • April-June 2021


Copyright©2021,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

Estimation of Soil Erosion in Three 
Northern Regions of Ghana Using 
RUSLE in GIS Environment
Eliasu Salifu, University for Development Studies, Tamale, Ghana

Wilson Agyei Agyare, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana

Nicholas Kyei-Baffour, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana

Gift Dumedah, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana

ABSTRACT

Soil erosion is a global problem with severe consequences, which has become a widespread
environmentalchallengein thenorthernpartsofGhanainrecent times.Thisresearchintegrated
RUSLEintoGIStoestimatetheannualsoilerosionratesfortheNorthern,North-East,andSavannah
RegionsofGhana.Asoilerosionmapwasgeneratedwithanannualsoilerosionrateof4.0tha−1y−1
fortheNorthernRegion,5.0tha−1y−1fortheNorth-EastRegion,and7.0tha−1y−1fortheSavannah
Region.RelativelyhighererosionrateswereobservedintheTataleSanguleandKpandaidistrictsof
theNorthernRegion,withrainfallerosivitybeingthemaindrivingfactor.Therewasalanduse/cover
erosionreductioneffectof66%intheNorthernRegion,70%intheNortheastRegion,and58%inthe
SavannahRegion.Thecovermanagement(C)factorwasoverwhelminglythemainerosion-reducing
factorinerosioncontrolasopposedtolandconservation(P)factor.

KEywoRdS
Damongo, Landuse/Cover, Nalerigu, North-East Region, Potential Erosion, Savannah Region, Tamale

INTRodUCTIoN

In every country, land is the most important natural resource for development. However, land
degradationhasbecomeathreatandaseriousglobalproblemgrosslyaffectingdevelopingcountries
(Tesfahunegn,etal.,2017).Soilerosionisresponsibleforthedeclineinagricultureproductivity
andchallenges inwater resourcesmanagement,hencemaking it themostseriousenvironmental
problem,responsibleforabout80%oftheeffectoflanddegradationglobally(Biswas,2012;Sohan
andLal,2013;Angimaetal.,2003).About38%oftheworldand65%ofAfricaagriculturallands
aredegradedduetosoilerosion(Arekhi,2008;Kusimietal.,2016).InsomeWest-Africancountries
suchasBurkinaFaso,Cameroon,andNigeria,theproductivityofcerealcropssuchasmaize,millet,
andcowpeawereobservedtodecreasesignificantlyduetosoilerosion(Kusimietal.,2016).

InadevelopingcountrylikeGhanawhereagricultureisakeysourceofeconomicdevelopment
andthemainsourceoflivelihoodformostofthepeople,soilerosionhasbeenamajorthreat.In
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Ghana,soilerosionisthemostpotentformoflanddegradationthatthreatensagriculturalproduction
andsustainability(Folly,1997;Asiamahetal.,2000;Quedraogoetal.,2010).Thecountryisnaturally
endowed with lands, forest and water resources that could be utilized for agricultural and rural
development.However,thelandresourceispronetodesertificationatabout2.0%ofGrossDomestic
Product(GDP),andthemajorityoftheselandsarelocatedinthenorthernregions(EPA,2002;IRG,
2005).ThelandresourcesofthenorthernpartsofGhananeedpropermanagementtoenhanceand
sustaincropproductivityastheseregionsformthefoodbasketofthecountry.Toachievetheobjective
ofenhancedandsustainedcropproductivityrequirestheunderstandingofthemagnitudeandextent,
aswellasthedrivingfactorsofsoilerosion.

Thoughthetopographyofthenorthernregionsisrelativelylow-lying,onecannotunderestimate
therateofsoilerosionanditseffectonagriculture.This isbecausethevegetativecoverplaysa
criticalroleinsoilerosion.Forthisreason,itisimportanttodeterminethelevelofeffectoflanduse/
coveronsoilerosiontoserveasthebasisfordevelopingalong-termsustainablemanagementplan.
Hence,theobjectivesofthisstudyaretoestimatesoilerosionratesandexaminethelevelofeffectof
theerosionfactors,moreespeciallythereductioneffectofthelanduse/coverfactors.Byextension,
thestudyseekstoprovideanin-depthanalysisoftherelativeeffectofthecovermanagementand
landconservationfactorsonsoilerosionreduction.Thisstudywillalsoprovidevalidationorcross-
referencingforsimilarstudiesintheregionsinfuture.

MATERIALS ANd METHodS

The Study Area
ThestudyareacoverstheNorthern,North-EastandtheSavanahRegionsofGhana(Figure1).
Theregionshavesimilartopographicandclimaticcharacteristicsbecausetheyweretogether
asoneregionuntilrecently(i.e.2019),dividedintothree.TheNorthernRegionliesbetween
latitudes10°17’Nand08°15’Nandlongitudes0°28’Wand0°10’W,approximately180m

Figure 1. Map of the Northern, North-East and Savanah Regions of Ghana, showing the administrative districts
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