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Analysis of biodiversity and biomass in the Ankasa 

Resource Reserve, Ghana

The AnkasaResourceReserve
The Ankasa ConservationArealiesin SouthwestGhanaon the borderwith

the Ivory Coast. It covers509 km2 and includesthe Nini-SuhienNational

Park (166 km2) and the Ankasa ResourceReserve(343 km2). Ankasa

representsthe most biodiverserain forest in Ghanaand unlike the Nini-

SuhienNationalParkisnot fully protected.

The climateof the areais characterizedby a distinctivebi-modal rainfall

pattern occurring from April to July and Septemberto November. The

averageannualrainfall is 1700to 2000mm. Meanmonthlytemperaturesare

typical of tropical lowland forest and rangefrom 24�ƒC to 28�ƒC. Relative

humidity is generallyhigh throughoutthe year,beingabout90% duringthe

nightfallingto 75% in earlyafternoon.

Thetopographyis characterizedby rugged,deeplydividedterrainin thenorth

andwestwith flatterswampygroundassociatedwith theSuhienwatershedin

theEast. Its maximumelevationis150m, thoughmostliesbelow90m.
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Materials and methods
Two transectsweredemarcatedfor a total surfaceof 2 ha. The heightof the

treeswasestimatedwith VertexlaserV 1.6 or with a visualestimation. The

diameterof thetreeswastakenat1.30m abovetheground. All theplantswith

diameterover5 cmweremeasuredin everysubplot.

Aim 
Tropicalrainforestsplaya crucialrole for the biosphereand thereforearea

naturalreservesof biologicaldiversityand store largeamountsof carbon

playingamajorrolein theglobalcarbonbudget.

This studywasconductedin the frameworkof CarboAfricaproject,andwas

aimedat theecologicalcharacterizationof theAnkasatropicalforest.

Conclusion
Dueto thelow levelof secondaryandpioneerspeciesandthehighrateof biodiversity,Ankasareservecanbeconsideredanundisturbedforest. Ankasais alsoan

importantcarbonstocksestimatedat135t C ha-1 in standbiomass. In lightof theseresultsit isclearthattheAfricantropicalforests,yetundergoinganimpressive

rateof deforestationshouldbeconsideredwith greatattentionto avoidingthebiodiversityloss,andmitigatingclimatechange.

Results
Along the samplingareaof 2 ha,38 families,114generaand184specieswerefound. A total of 1898plantswith a diameterat breastheight>5 cm wasfound

with anaveragedensityperhectareof 950plants. Thespecieswerelistedinto adifferentcategories(Fig. 2). Thisencapsulatesthemostof the �¶�H�F�R�O�R�J�L�F�D�O�Q�L�F�K�H�·
of theoverallspecies.
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Fig 4 �² Ipsometriccurve. The structure

of the AnkasaForest consistsof large

diametertreesbut with reducedstature

with plantsthatrarelyexceed40metersin

height.
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Fig 2 - Distributionof the numberof plantsin the

differentcategoriesof temperament.

�‡Pioneers are generallyspeciesthat benefit from

forestdisturbance.

�‡NPLDs are �¶�1�R�Qpioneerlight �G�H�P�D�Q�G�H�U�V�·��being

intermediate between the previous and next

categories.

�‡Shade-bearersareoftento befoundhealthyin the

shady understorey, and rarely benefit from

disturbance

�‡Swamp species are largely restricted to rivers

and/or swamps.

Thebasalareaperhectarewasestimatedas50 �“ 11,5 m2 ha-1(average�“ dev.st.).

Theabovegroundbiomasswas271t ha-1 whichequalsto acarbonstockof 135

t C ha-1afterapplyingaconversionfactorof 0,47gC/g d.m.

TheestimatedLAI was6 �“ 1.01(average�“ dev.st.).

The maximumvalue of LAI in tropical forests

variesfrom 4 to 7. Phenologyin tropicalforestsis

more relatedto the waterbalancerather than to

changesin temperatureand solar radiation. In

comparisonto otherregions,thevariationof these

two variablesduringtheyearis reduced.

Fig 5 - Distributionof biomassandnumber

of plantsin variousclassesof diameter. The

plantsincludedin the intermediatediameter

classes are those that have a greater

development in height and providing a

significantcontributionto thetotalbiomass.

Into the samplingarea,the following issues

wereanalyzed:

�‡Biodiversity - Severalbiodiversity indices

were calculated,including the Genetic Heat

Index(GHI)[1] for estimatingtheabundanceof

rarespeciesin theforestpopulation.

Leaf area index (LAI) - the LAI was

estimatedby hemisphericalphoto process.

Photosweretakenwith a Nikon D200camera

(Fig. 1) and with a lens Nikkor fisheye10.5

mm, every10 m. The imageswereprocessed

with the software CAN-EYE devloped by

INRA-CSE,Avignon, France.

�‡Biomass - the abovegroundbiomasswas

estimated using an allometric equation

developedfor theWetEvergreenForests:

Biomass=standingdry  biomass(kg)

D=diameter(cm)

H=height (m)

Biomass = exp [-3,3012+0,9439 ln (D2H)]
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The poor attendancerateof secondaryandpioneerspeciesindicatesthat the

disturbancein this foresthasbeenverylimitedandis confinedto smallareas.

The highbiodiversitythat characterizesAnkasaforestis remarkedby the GHI

whichresultedin 197, within thesamplingarea. Thepercentagedistributionof

speciesaccordingto theindexof rarityisshownin Fig. 3

Fig 1 - Measuring LAI by 

hemispherical photo technique.
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Fig 6 - LAI values estimated 

in the sub plots along the 

transects.

Fig 3 - Starratingsfor biodiversityconservation.

�‡Black: urgentattentionto conservationof populations

needed. Rareinternationallyandnot commonin Ghana.

�‡Gold: fairlyrareinternationallyand/or locally.

�‡Blue: widespreadinternationallybut rarein Ghana,or

vice-versa.

�‡Scarlet,red and pink: common but under pressure

from exploitation.

�‡Green: no conservationconcern.

�‡Others: speciesnot yetconsidered
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H = 28,6 *(1-0,97d)

R2 = 0,98


